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OPENING ADDRESS
delivered by
Professor I. R u s z n y á k
CHAIRMAN OF THE SOCIETY
Before I  declare  open  th e  F irs t Congress o f  th e  K orányi Sándor Society  
• shou ld  like to  say  a few  w ords of its  coining in to  ex is ten ce , its a sp ira tio n s  a n d  
fu n c tio n s, an d  of its  office —  im posed up o n  i t  b y  th e  tim es —  o f p ro m o tin g  
g ro w th  an d  sp read  o f m odern  scientific  k n ow ledge .
Q uite  a n u m b e r o f m edical associations a n d  sp ec ia lis ts’ groups h a v e  b een  
ac tiv e  for m an y  decades in  th is  co u n try , m o s tly  to  m eet the  claim s o f  in d i­
v id u a l b ran ch es. U n til la s t year, th e  H u n g a r ia n  Physiological S o c ie ty , a 
renow ned  associa tion  founded  in  1931, w as th e  o n ly  body  of th is  ty p e  to  be 
u n d e r th e  genera l su p erv ision  o f th e  H u n g a rian  A cad em y  of Sciences. —  “ P h y ­
siological S o c ie ty ”  is a d esigna tion  th a t  easily  m is lead s; ever since its  fo rm a tio n  
the  socie ty  has been th e  hom e n o t only o f p h y sio lo g y  in  th e  s tric t sense o f  th e  
te rm , b u t  also o f b io ch em istry , pharm aco lo g y , a n d  path o lo g y ; th a t  is , e ssen ­
tia lly  o f all the  w ork  com m only  referred  to  as basic  m edical re se a rc h . U n til  
q u ite  recen tly , th e  so-called applied  or c lin ica l m ed ica l sciences h a v e  h a d  no 
such  o rg an iza tio n . C linicians could only a p p ly  to  m em bersh ip  of th e  H u n g a r ia n  
Physio log ica l S ocie ty  on th e  m erit of th e o re tic a l w ork . The few of us w h o  w ere 
elected  to  th is  d is tin g u ish ed  m em bersh ip  —  le t us a d m it it  —  have m o re  th a n  
once, and  n o tw ith s ta n d in g  all th e  g racefu lly  c o u rte o u s  recep tion , fe lt ill a t  ease 
on h ea rin g  concern  voiced a t  a lm ost ev e ry  a n n u a l  general m eeting  t h a t  th e  
p a r tic ip a tio n  of c lin icians m ig h t set an  u n d e s ire d  tre n d  for th e  tra n s a c tio n s  
of th e  socie ty . T his te n d e n c y  to  fom ent a n ta g o n ism  betw een  the  m en  o f p u re  
an d  ap p lied  resea rch , is no t of recen t o rig in ; i t  derives from th e  d a y s  w hen  
ad v o ca tes  o f th e  v iew  th a t  th e  in te re s ts  o f re se a rc h  were au to te lic  in te re s ts , 
fe lt inc lined  to  look dow n on w orkers d ev o tin g  th e ir  efforts to  th e  a p p lic a tio n  
of e x is tin g  sc ien tific  know ledge to  p rac tica l p ro b lem s. Those days a re  gone of 
course, a t  least in  th is  p a r t  of th e  w orld , b u t  th e  w eight of a d ead  p a s t  s till 
obscures som e m inds.
I t  c a n n o t re a so n ab ly  be d o u b ted  th a t  m ed icine is p re -e m in e n tly  an  
ap p lied  science, n o r is th e re  room  for d o u b t t h a t  like  ev ery  o ther ap p lied  sc ience , 
it  is fo u n d ed  on basic  research . To m y m ind , th is  im plies th a t  it  w ould b e  w ro n g  
to  force a sh a rp  line o f d em arca tio n  som ew here be tw een  the  b ran ch es  o f  basic  
a n d  app lied  m ed ical research . F or, obv iously , th e  so-called basic or th e o re tic a l
6 I. RUSZNYÂK
b ra n c h e s  of m edicine are  to  provide th e  s o u n d  fo u nda tion  for th e  p ra c tic a l 
w o rk , a n d  app lied  or p ra c tic a l  m edicine m u s t  be tho ro u g h ly  p e rm e a te d  b y  
u p - to -d a te  th e o re tic a l know ledge; m oreover, b y  genuine in te re s t in  th e  m a jo r 
th e o re t ic a l  p rob lem s o f th e  d ay . M edical sc ience  as an in te rc o n n e c ted  w hole 
is th u s  a fine  il lu s tra tio n  o f  th e  oneness o f  th e o r y  and  p rac tice . N ev e rth e le ss , 
e v e ry -d a y  in te re s ts , th e  n eed  to  provide m e d ic a l education  an d  to  c o -o rd in a te  
s c ie n tif ic  research , do com pel us to  fix  c e r ta in  d iv id in g  lines for p u re ly  o rg a n ­
iz a t io n a l  purposes b e tw e e n  th e  basic or th e o re tic a l  and  app lied  o r p ra c tic a l 
d isc ip lin e s ; m oreover, to  subd iv ide  each  in to  b ranches or sp ec ia ltie s . Such 
a r t i f ic ia l  se p a ra tio n  a n d  d is tin c tio n  are liab le  to  give rise to  ce rta in  d is to r tio n s  
a n d  d isp ro p o rtio n s , w h ich  to  avoid , one m u s t  n e v e r  lose sigh t o f th e  o rgan ic  
u n i ty  o f  m edicine as a w hole.
W ith  these  p o in ts  in  m in d , i t  w ould  be fa ir  to  say  th a t  i t  w as r ig h t  for 
th e  H u n g a r ia n  A cad em y  o f Sciences to  h a v e  o rgan ized , in  1950, in  su p p o rt 
o f  th e  so-called  clin ical sciences, th e  re g u la r ly  h e ld  itin e ra n t m eetin g s n am ed  
a f te r  K o r á n y i Sá n d o r , a n d  to  have , la s t  y e a r , push ed  th e  idea to  i ts  logical 
c o n c lu s io n  b y  calling  in to  life th e  K orányi S á n d o r  Society. A socie ty  o f  m em b ers  
w i th  p e rm a n e n t r ig h ts  a n d  du ties is no d o u b t  a m ore solid o rg a n iz a tio n a l 
b a se  t h a n  are  i t in e ra n t  m eetin g s w ith  au d ien ces  o f  w idely v a ry in g  c o m p o sitio n  
a n d  co m in g  to g e th e r fro m  tim e  to  tim e.
A s la id  dow n in  th e  bye-law s, our S o c ie ty ’s “ objectives are to  be ach iev ed  
u n d e r  th e  superv ision  of, a n d  in  concert w ith , th e  H un g arian  A c a d e m y  of 
S c ien ces, an d  inc lude  im p ro v e m e n t of c lin ica l m edicine, aid  to  its  a c tiv itie s , 
d isc u ss io n  of its  re su lts , a n d  provision fo r th e i r  p u b lica tio n .”
B efore  p roceed ing  to  discuss th e  m ean s  to  th e  ends, I  shou ld  like i t  to  
be c le a r ly  u n d e rs to o d  t h a t  th e  Society  is n o t  one of in te rn a l m ed ic in e . I ts  
so le m n  a d o p tio n  of th e  g re a t H u n g arian  c lin ic ia n ’s nam e is in  no w a y  to  m ean  
t h a t  i t  w ill rep re sen t b u t  a  single b ra n c h  o f  m edicine. K o r á n y i SÁ n d o r ’s 
a u th o r i ty  an d  th e  in flu en ce  o f  his w ork go fa r  b e y o n d  in te rn a l m ed ic ine  in  th is  
c o u n tr y ;  a n d  so I  am  ex p ress in g  th e  w ish o f th e  A cadem y in  say in g  t h a t  th e  
S o c ie ty  is hoped , an d  e x p e c te d , to  develop in to  a forum  for th e  sy n th e s is  of 
all t h e  c lin ica l sciences in  H u n g ary . A lre a d y  th e  p rogram  o f th e  p re se n t 
A sse m b ly  has been designed  so as to  give e x p re ss io n  to  th is  te n d e n c y .
A s th e  sciences g row  a t  ra te s  in c re a s in g  from  year to  y e a r so grow s 
th r o u g h o u t  th e  w orld  th e  te n d e n c y  to  o rg an ize  a n d  hold ever m ore a n d  ever 
la rg e r  congresses, con ferences, and  o th e r s c ie n tif ic  assem blies. T he s itu a tio n  
th r e a te n s  to  becom e as u n co n tro llab le  as th e  en o rm o u s and  ch ao tic  s t ru c tu re  
o f  th e  p re se n t sy s tem  o f sc ien tific  p u b lic a tio n . T h e  question  has re p e a te d ly  
b een  ra is e d , even a t  in te rn a tio n a l  level, i f  th e r e  is m uch sense in  o rg an iz in g  
co n g resses  o f 5, 6 or 7 th o u s a n d  p a r tic ip a n ts  w hose  very  n u m b er p ra c tic a lly  
f r u s t r a te s  serious d iscussion , i f  n o t a t te n d a n c e , a t  m ost of th e  le c tu re s . A l­
th o u g h ,  fo r tu n a te ly , no s im ila r  co n ste rn a tin g  g ia n tism  th rea ten s  our assem blies,
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th e  p o in t needs to  be b ro u g h t u p  w h e th e r i t  is ra t io n a l  co m prehensive ly  to  
d iscuss a question , p o ssib ly  one o f  d e ta il, in  th e  p resence  o f severa l h u n d red  
a t te n d a n ts ,  m ost o f w hom  m ay  be u n in te re s te d  in  th e  de ta ils . I  th in k , i t  is n o t 
ra tio n a l. A tru e  d iscussion , if  i t  is to  be p ro d u c tiv e , m u st n o t be fo rced  in to  
th e  fram ew ork  o f  a th esis  a d v an ced , one or tw o  a rg u m e n ta tiv e  com m en ts 
fro m  th e  floor, a n d  a  sum m ing  u p  from  th e  p la tfo rm  or th e  ch a ir. T he p a r t i ­
c ip a n ts  in  a tru e  d iscussion  m u st be given th e  o p p o r tu n ity  o f sp eak in g  again  
an d  aga in , in  a free  co n v e rsa tio n a l m an n e r, fo r w h ich , how ever, tim e  is u su a lly  
lack in g  in  oversized assem blies. O nce I a tte n d e d  a congress ab ro ad  w here th e  
c h a irm a n  had  to  su g g est th a t  th e  p a rtie s  in  a n  a n im a te d  co n tro v ersio n  w ith ­
d raw  to  the  lo b b y  a n d  th e re  t r y  to  se ttle  th e ir  d isp u te . T his one in s tan ce  in 
i ts e lf  shows th a t  a p ro fo u n d  d e b a te  is on ly  possib le  w hen  th e  a tte n d a n c e  is 
lim ited  in  size. B u t th e  ensu ing  conclusion  is n o t  th a t  a congress c a n n o t be 
a p lace for d e b a te s . O n th e  c o n tra ry , it  m u s t be  one w henever m om en tous 
basic  principles a re  a t  issue; y e t  th e  de ta ils  sh o u ld  be re leg a ted  to  sm aller 
bod ies for d iscussion . C onventions should  on ly  asp ire  to  sk e tch  o u t th e  s i tu ­
a tio n  in  a b ra n c h  o f  science, o r m ake an  an a ly s is  o f th e  s ta te  o f a w eig h ty  
p ro b lem , com pare th is  w ith  th e  s to c k  of re c e n t know ledge, an d  p o in t ou t th e  
tr e n d  of fu tu re  d ev e lo p m en t. T he w ider th e  le c tu re r ’s know ledge o f his su b jec t 
an d  th e  more o rig in a l his angle of ap p ro ach  to  i t ,  th e  g rea te r  w ill be th e  u ti l i ty  
o f  h is lec tu re ; p a r tic u la r ly , if  he know s how  to  la y  stress on unso lved  po in ts  
a n d  p rob lem atic  d e ta ils  suggestive  of new  id eas , p rincip les a n d  m eth o d s.
I  have m e n tio n e d  th e  n ecessity  o f sm alle r bodies fo r d e b a tin g  d e ta ils  
o u ts id e  the  congress. V ery  w isely , our s ta tu te s  em p h a tic a lly  p o in t o u t th a t  
b e tw een  the  b i-a n n u a l congresses, conferences, sy m p o sia , an d  m eetings m ay  
be held . I  shou ld  sa y , m u st be h e ld . A lread y  tw o  su ch  m eetings are  p lan n ed  
to  be organized in  th e  com ing y e a r , an d  th e  m em b ers  are  in v ite d  to  p ro p o u n d  
su b je c ts  w hich th e y  deem  to  be tim e ly  an d  re q u ir in g  d iscussion.
A  w ord sh o u ld  be inc luded  here  co n cern in g  th is  y e a r’s C ongress. In  our 
m in d s, K okÁNYi ’s n am e is lin k ed  up  w ith  fu n d a m e n ta l know ledge acqu ired  
o f  re n a l fu n c tio n , b o th  no rm al a n d  p a th o lo g ic , a n d  so i t  seem ed obvious to  
choose th e  p ro b lem  o f th e  k id n e y  to  fo rm  th e  p rin c ip a l su b jec t o f our f irs t  
congress. In  v iew  o f la s t y e a r’s v e ry  successful conference on re n a l p a th o lo g y , 
concern  was fe lt in  som e q u a rte rs  if  i t  w as r ig h t  to  h av e  se lec ted  th is  top ic . 
Y o u r presid ium  gave th e  p o in t th e ir  close co n sid e ra tio n  and  u n an im o u sly  
fo u n d  th a t  it  w as r ig h t , and  on m ore th a n  one g ro u n d . A p a rt from  th e  t r a d i ­
t io n  a tta ch in g  to  K o r a n y i’s n am e , i t  was r ig h t , f i r s t ,  because of th e  ex trem ely  
ra p id  advance in  th e  physio logy , th e  p a th o lo g y , an d  th e  clin ical tre a tm e n t 
o f ren a l d isease; a n d  secondly , because th is  c o u n try  is know n  to  possess in te r ­
n a tio n a lly  recogn ized  specialists of th e  k id n e y  in  n u m b ers  u n p a ra lle led  in  
a lm o st an y  o th e r  f ie ld  of m edicine. I  th in k , th e  lis t o f th e  le c tu re rs  y o u  are 
go ing  to  h ear ju s tif ie s  full confidence  in  th e  success of ou r d e lib era tio n s.
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I n  declaring  th is  C ongress open  I  w ish to  express th e  h ope  th a t  th e  
K o r á n y i  Sándor Society  w ill p e rfo rm  its  noble office in  th e  sp ir i t  w h ich  is 
e x p e c te d  from  it  n o t only  b y  th e  A cadem y b u t th e  w hole of th e  H u n g a ria n  
m e d ic a l profession. I  feel, th e  tim es  no longer fav o u r d is in te g ra tio n  in to  spe­
c ia ltie s  b u t  dem and , in s te a d , co -o p era tio n  an d  sy n th esis . A nd so le t  o u r S ociety  
d e v e lo p  in to  a pow erfu l to o l o f  sy n th es is ; le t i t  be a fo rum , w hence in  th e  face 
o f  th e  p recarious in te rn a tio n a l s itu a tio n  th e  H u n g a rian  w orld  o f science p ro ­
c la im s its  fu n d am en ta l fa ith  in  th e  progress o f science, in  a b e tte r  fu tu re  o f la b o u r­
in g  m a n k in d , and in w orld  peace . I t  is in such a n tic ip a tio n  th a t  we a lread y  
c o n s id e r  in v itin g  to  ou r com ing  conferences sc ien tis ts  from  a b ro a d , p r im a iily  
f ro m  th e  friend ly  s ta te s . In  th is  m an n e r, to o , we w ish to  conduce to  th e  co­
o rd in a t io n  and  fu rth e ran ce  o f  th e  e ffo rts  m ade b y  science in  th e  soc ia list world 
in  i ts  s tru g g le  for th e  com m on goal. The c ritica l im p o rtan ce  of th e  p a r t  p layed  
b y  sc ience  in  bu ild ing  socialism  is s tead ily  increasing , an d  th e  w o rk  th a t  falls 
to  th e  sh a re  of our S ocie ty  is b o th  ea rn es t an d  su b s ta n tia l. I feel convinced  
t h a t  conscious of th e ir  re sp o n sib ilitie s  in th e  p e rs is te n t efforts m ad e  fo r th e  
b e n e f i t  o f  our people and  th e  vdiole of h u m a n ity , th e  clin icians o f H u n g a ry  
w ill be  a t  one in  d ev o tin g  th e ir  u n d im in ish ed  energy  and  gifts to  th e  ta sk s  
c o n fro n tin g  them .
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In  en d eavouring  to  fu lfil th e  h o n o u rab le  ta s k  of delivering  a le c tu re  a t 
th is  Congress I w ould f i r s t  o f all th a n k  th e  P res id iu m  for h av in g  g iven  me a 
free h a n d  in  selecting  m y  them e. T h is priv ilege , I  am  aw are , im poses upon 
me increased  resp o n sib ility .
I  h av e  chosen as m y  them e th e  su b jec t of ren a l fu n c tio n a l d iag n o stic s , 
a fie ld  th a t  I have a lw ays been p a r tic u la r ly  in te re s te d  in , w hich h o w ev er is far 
too  w ide to  ex h au st w ith in  th e  tim e a t  d isposal. I  shall therefo re  re s tr ic t  m yself 
to  d iscussing  some o f th e  p e rta in in g  questio n s.
T he te s ts  of re n a l fu n c tio n  m ay  be classed in  tw o  groups. T hose  in  the  
f irs t  g roup  inform  a b o u t th e  presence o f ac tiv e  ren a l lesions, th e  in te n s i ty  of 
d isease processes, e tc . T h e y  include th e  c u rre n t p rocedure  of u rin e  analysis . 
P ro te in u r ia , cy lin d ru ria , p y u ria , e tc ., p o in t to  an  ac tiv e  ren a l lesion , b u t  yield 
no in fo rm a tio n  ab o u t th e  k id n ey ’s fu n c tio n a l c a p a c ity . F o r ex am p le , in  acu te  
n e p h ritis  th e  urine m a y  be severely  p a th o lo g ic  b u t  ren a l fu n c tio n a l c a p a c ity  
p ra c tic a lly  un im paired .
T he second g ro u p  inform s a b o u t th e  k id n e y ’s fu n c tio n a l c a p a c ity , b u t 
fails to  in d ica te  a c tiv ity , n a tu re , e tc ., o f th e  patho lo g ica l p rocess. M y p ap er 
w ill be d ev o ted  to  th is  second group o f te s ts , especia lly  those allow ing  bedside 
d iagnosis o f renal fu n c tio n a l deficiency.
W h a t served as th e  s ta r tin g  p o in t for th e  progress in  re n a l d iag n o stic s , 
w hich has m arked  th e  la s t decades, w as th e  in tro d u c tio n  of th e  co n c e p t “ c lear­
an ce”  an d  its  w idesp read  tra n s la tio n  in to  p ra c tic e . In  its  o rig inal sense the  
w ord c learance  m eans th e  volum e o f p lasm a w hich  is cleared  in  one m in u te  
of a c e r ta in  com ponen t p re se n t in b o th  th e  p lasm a an d  th e  u rine . T he c learance  
fo rm u la  is U- V jP , w here  U =  the  c o n c e n tra tio n  o f th e  su b stan ce  in  one ml 
of u rin e ; P  =  the p la sm a  c o n c e n tra tio n ; V  =  th e  am o u n t of u rin e  passed  in 
one m in u te . This q u o tie n t can  be ca lcu la ted  for a n y  su b stan ce  w hich  is p resen t 
in th e  p lasm a and  th e  u rin e . For in s ta n c e , a ca rb am id e  c learance o f 75 m eans 
th a t  th e  q u a n tity  o f ca rb am id e  ex c re ted  in  th e  u rine  in  one m in u te  is th e  sam e 
as t h a t  con ta ined  in 75 m l of p lasm a.
F ro m  the  a p p lica tio n  of the  c lea ran ce  p rin c ip le  th e  obv ious a d v a n ta g e  
accrues th a t  the  ra te s  a t  w hich  d iffe ren t su b stan ces  are  ex c re ted  can  be s ta te d
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in  th e  iden tica l u n it o f m e a su re , th e  q u a n tity  o f  p la sm a  “ c leared ” . A p ra c tic a  
a d v a n ta g e  is in h e re n t in  th e  fa c t th a t  since th e  c o n cen tra tio n  o f th e  sam e 
s u b s ta n c e  figures in  b o th  th e  n u m era to r an d  th e  d en o m in a to r, less care needs 
t o  b e  devo ted  to  th e  d e te rm in a tio n  of abso lu te  c o n c e n tra tio n ; e ssen tia l is th e  
r a t io  o f co n cen tra tions.
In  e stim ating  th e  fu n c tio n a l capac ity  o f th e  k id n ey , th e  c learance  p r in ­
c ip le  h as  gained v e ry  m u c h  in  im portance  since i t  h a d  been  es tab lish ed  th a t ,  
u n d e r  certa in  co n d itio n s, i t  is possible to  conclude  from  th e  c learance  o f som e 
s u b s ta n c e s  to  th e  a m o u n t o f  u ltra f il tra te  fo rm in g  in  th e  g lom eruli (g lom eru lar 
f i l t r a t io n  ra te , G F R ) a n d  th e  am o u n t of p la sm a  (blood) flow ing th ro u g h  th e  
k id n e y  (renal p lasm a flo w , R P F  ; renal b lood  flo w , R B F ), n am ely , w ith  su b ­
s ta n c e s  n e ither re a b so rb e d  n o r secreted in  th e  tu b u le s , th e  c learance  ra te  
e q u a ls  g lom erular f i l t r a t io n ;  w ith  substances fu lly  e x tra c te d  in  th e  k id n e y  from  
th e  b lood , i.e. whose c o n c e n tra tio n  in  ren a l v en o u s  p lasm a is p ra c tic a lly  n il, 
c le a ra n c e  is a m easure  o f  r e n a l  p lasm a flow .
W ith o u t e n te rin g  in to  d e ta ils  let me s ta te  t h a t  inu lin  c learance (Cin) an d  
p a ra -a m in o -h ip p u ric  a c id  c learance  (CPAH) h a v e  b een  u n iv e rsa lly  accep ted  
as  m easu res  of G F R  a n d  R P F ,  respective ly . (B u t CPAH =  R P F  o n ly  a t  v e ry  
lo w  p lasm a PA H  levels.) [1, 2, 13, 15, e tc .]
F o r some y ears  d o u b ts  have  been e n te r ta in e d  a b o u t th e  va lu e  o f th e  
c le a ra n c e  m ethods. A t th e  ro o t of these d o u b ts  lies essen tia lly  th e  fa c t th a t  
in  co n d itio n s acco m p an ied  b y  oliguria —  e.g. h y p o to n y , h y p o v o laem ia , shock , 
p o s t- tra u m a tic  s ta te s , d e h y d ra tio n , hypox ia , a c u te  re n a l failure — th e  c learance 
p o in ts  to  alm ost c o m p le te  re n a l ischaem ia w h ereas  considerab le  R B F  is 
d e m o n s tra b le  in  an im a l e x p e rim e n ts  by  d irec t m e asu rem en t an d  in  h u m an s 
b y  w h a t is te rm ed  th e  fo re ig n  gas m ethod . (F o r fu r th e r  de ta ils  see m y  re p o rt 
a t  th e  1960 Congress o f  H u n g a r ia n  In te rn is ts  [3].)
W h atev er th e  p o s itio n  in  regard  to  th is  q u e s tio n , in  th e  h u m a n  a d u lt 
u n d e r  physiological c o n d itio n s  G F R  is a p p ro x im a te ly  125 m l, R B F  1000 to  
1200  m l, and  so R P F  600 to  650 m l/m in. N o rm a lly , th e  g lom eru lar f i l t r a te  is 
s ta b le  b o th  in q u a n ti ty  a n d  com position , from  w h ich  i t  follows th a t  th e  filte red  
a m o u n t  of the  various su b s ta n c e s  are likew ise fa ir ly  c o n s ta n t; ex p e rim en ts  o f 
m y  ow n have conv inced  m e th a t  the  d irec t m e th o d s  show  g rea te r  h a e m o d y ­
n a m ic  constancy  th a n  i t  h a d  seem ed on th e  basis  o f th e  clearances.
I t  is a fu n d a m e n ta l fa c t  in  physio logy t h a t  w h a t m a in ta in s  hom eostasis  
(C lau d e  B ern ard ’s “ m ilieu  in té r ie u r” ) is th a t  u rin e  secre ted  b y  th e  k id n ey  
w id e ly  ad ap ts  itse lf  in  q u a n t i ty  and  com position  to  th e  needs of th e  o rgan ism . 
I n  v iew  of the  co n sid erab le  f lu c tu a tio n  in  in g e s tio n  o f su b stan ces, S m ith  [15] 
w as  a p p a re n tly  r ig h t in  sa y in g  th a t  hom eostasis d ep en d s  n o t on w h a t is in g ested  
b u t  on  w hat is sec re ted  b y  th e  kidneys.
T he p recond itions o f  hom eostasis are a c o n s ta n t osm otic c o n c e n tra tio n , 
o r  isosm osis; c o n s ta n t io n ic  com position , or iso io n ia ; h y d rogen -ion  co n cen tra -
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t io n  f lu c tu a tin g  w ith in  n arrow  lim its , or iso h y d r ia ; and vo lu m e c o n sta n c y  o f  
b o d y  flu id s , or iso v o la em ia .
The core o f m y p resen t lectu re  w ill he th e  p rocesses reg u la tin g  osm osis;  
am on g  o th ers, for th e  rea so n  thatK oR Á N Y l [11] w as th e  first to  d irect a t te n ­
t io n  to  th e  v a r ia b ility  in  o sm o tic  con cen tration  o f  th e  urine secreted  b y  th e  
in ta c t  k id n ey . He e s ta b lish ed  th a t  in  response to  a w ater  load  th e  k id n ey  o f  
th e  “ h y d r a te d ” organ ism  ex c r e te s  a large q u a n tity  o f  d ilu te  u rin e , w ith  
read in gs d ow n  to  1.001 for sp ec ific  g ra v ity  and — 0.10° C for freez in g  p o in t, 
an d  th a t  a fter  flu id  d ep r iv a tio n  th ere is reduced  u rin e f lo w  o f h igh  co n ce n tr a ­
t io n , w ith  sp ecific  g r a v ity  r is in g  to  1.030 and  freez in g  p o in t to  — 2.2° C. 
S á n d o r  K o r á n y i w as th e  f ir s t  also to  ob serve th a t  th e  d iseased  k id n e y ’s 
a b ility  to  con cen trate  is w ith in  an in ad eq u ate ran ge (h y p o sth en u r ia ), and  th a t  
in  th e  term in a l stage th e k id n e y  can  on ly  secrete u rine iso sm o tic  w ith  b lood , 
h a v in g  a sp ec ific  g r a v ity  arou n d  1.010 and a freezin g  p o in t near — 0.58° C 
(asth en u ria ).
The role of th e  k id n e y  in  m a in ta in in g  isosm osis m ay  be su m m ed  up  as 
follow s. In  a d ay  a p p ro x im a te ly  180 1 of flu id  iso sm otic  w ith  p lasm a  is filte red , 
fro m  w hich  ab o u t one l itre  is ex cre ted  as u rine  o f  an  o sm otic  c o n c e n tra tio n  
a d a p te d  to  th e  needs of th e  o rgan ism . In  th e  tu b u le s  th e  large q u a n t i ty  of 
u l tr a f i l t r a te  is th e n  tra n s fo rm e d  in to  h y p o sm o tic  or h y p e ro sm o tic  u rine .
T he c a p ac ity  o f th e  tu b u le s  to  reabso rb  w a te r  can  be m easu red  from  
th e  a m o u n t of th e  f i l tra te  a n d  o f  th e  urine a c tu a lly  passed , CF =  V  -)- Г„,о, 
w here CF deno tes g lo m eru la r f i l tra tio n  ra te , V  th e  u rin e  vo lum e p e r  m in u te , 
a n d  T H 0 th e  q u a n tity  o f  w a te r  reabso rbed . U n d e r physio log ica l co n d itio n s, 
a b o u t 99 p e r cen t o f th e  f i l te re d  w a te r load  is re a b so rb e d . In  d e h y d ra tio n  th is 
p ercen tag e  m ay  rise to  99.9, a n d  a fte r  a w a te r load  s in k  to  80 to  85 p e r cen t. In  
th e  organ ism  loaded w ith  h y p e ro sm o tic  an e lec tro ly te  or sa lt so lu tions (osm otic 
d iu resis) th e  w a te r ex c re ted  m a y  am o u n t to  50 or 60 p er cen t o f th e  f i l t ra te .
Sodium  and  th e  an io n s  b o u n d  to  i t  are  kn o w n  to  give th e  b u lk  o f the  
osm otic  co n cen tra tio n  o f th e  b o d y  flu ids. A cco rd ing ly , h y p e ro sm o tic  and  
hypo sm o tic  urine  fo rm a tio n  dep en d s essen tia lly  on th e  ra tio  b e tw een  re a b ­
so rbed  sod ium  and  w a te r. I f  sod ium  and  w a te r  w ere reab so rb ed  th ro u g h o u t 
th e  len g th  o f th e  tu b u le  a t  th e  ra tio  of th e  p lasm a co n c e n tra tio n s , th e  ex c re ted  
u rine  w ould  be largely  iso sm o tic  w ith  p lasm a. T h e  q u a n tita tiv e  re la tio n sh ip  
betw een  f ilte re d , re a b so rb e d , an d  excre ted  sod ium  can  be exp ressed  n u m e ri­
ca lly , CFP Na =  V U Na -f- T Na w here  the  le ft side d en o tes  th e  f ilte re d , an d  the  
r ig h t th e  ex cre ted  and  re a b so rb e d  q u an titie s  o f so d iu m .
Sodium  and  w a te r re a b so rp tio n  are w ith in  w ide lim its  in d e p e n d e n t of 
each  o th e r. W ith  th e  sam e in ta k e  of sa lt, u r in a ry  sod ium  e x c re tio n  m a y  be 
th e  sam e in  th e  h y d ra te d  o rg an ism , passing  la rg e  vo lum es o f d ilu te  u rin e , 
an d  in  th e  d eh y d ra ted  one , w here  sm all vo lum es o f  c o n c e n tra ted  u rin e  are 
d ischarged .
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Processes taking p lace  in  the p ro x im a l tubule. (Cf. n e p h ro n  d ia ­
g r a m ;  Fig. 1.) F irs t W a l k e r  e t al. (1920— 1921) an d  m ore  recen tly  
W i r z  [25, 26] have su cceed ed  in  p u n c tu rin g  th e  ren a l tu b u le . T he resu lts  
t h e y  o b ta in ed  in  co ld -b lo o d ed  anim als (frog, N ec tu ru s) an d  in  m am m als
(g u in e a  pig, ra t ,  o possum , go lden  h am ster) w ere as follow s, (i) P ro x im al 
t u b u la r  flu id  and p la sm a  ag ree  in  sodium  an d  osm otic  c o n c e n tra tio n ; (ii) 
g lu co se  concen tra tion  is th e  low er th e  deeper th e  tu b u la r  loop lies from  
w h ic h  th e  fluid to  be a n a ly z e d  h as  been rem o v ed ; (iii) c rea tin in e  c o n cen tra tio n , 
a n d  in  anim als tre a te d  w ith  p h lo rh iz in  also glucose c o n c e n tra tio n , rise in  
p ro p o r t io n  to  the d e p th  o f  th e  tu b u la r  section  from  w hich th e  f lu id  has been
Fig.  1.  Structure of the nephron. ( S m i t h , lectures on the K idney, U niv. E xtension  D ivision,
U n iv . o f K ansas 1943. F ig. 1, P . 28)
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ta k e n . (P h lo rh iz in  in h ib its  tu b u la r  re a b so rp tio n  of glucose.) T he c re a tin in e  
an d  (a f te r  ph lo rh izin ) th e  glucose c o n c e n tra tio n  rise to  ab o u t five  tim e s  th e ir  
o rig in a l value in  flu id  from  th e  te rm in a l en d  o f th e  p rox im al tu b u le . I  w ould  
em phasize  th a t  these  d a ta  re fe r to  h y d ra te d  an d  d eh y d ra te d  an im als  alike 
(F igs 2 and  3).
Fig. 2. Chloride ( • :  Necturus; O : frog) and molar (± :  Necturus; A: frog) concentrations of 
different fluids obtained by tubular puncture. (W a l k e r . H u d so n , F in d l e y , R ic h a r d s :
Амег. J. Physiol. 118, 121, 1937.)
A  reasonab le  in te rp re ta t io n  of th ese  re su lts  seems to  be th e  fo llow ing . 
C rea tin in e , and  in  th e  p h lo rh iz in - tre a ted  an im a l glucose, are n o t re a b so rb e d . 
The fa c t th a t  in th e  tu b u la r  flu id  th e ir  c o n cen tra tio n s  increase fivefo ld  w ith o u t 
a n y  change in  osm otic c o n c e n tra tio n , is ex p la in ed  on th e  g ro u n d  t h a t  a b o u t 
four f if th s  of th e  filte red  a m o u n t of sodium  an d  w a te r are reab so rb ed  in  th e  
p ro x im a l tu b u le . T he tu b u la r  flu id  can n o t re m a in  isosm otic w ith  p la sm a  unless 
th e  ra t io  betw een  reab so rb ed  sod ium  an d  w a te r  is id en tica l w ith  t h a t  o f  th e  
p lasm a  co n cen tra tio n .
E x p e rim en ts  ca rried  o u t b y  W e s s o n  an d  A n s l o w  [ 2 2 ]  in osm otic  d iu resis  
suggest th e  assu m p tio n  th a t  80 to  85 per cen t o f th e  f i l tra te d  load  o f  sod ium  
is reab so rb ed  in th e  p ro x im a l tu b u le  b y  ac tiv e  t ra n s p o r t ,  and  passiv e ly  follow ed 
b y  a s im ila r p ro p o rtio n  o f th e  f ilte red  w a te r , in  accordance w ith  i ts  o sm otic  
g ra d ie n t. (The p rox im al p h ase  of sodium  re a b so rp tio n  is d eno ted  a n d  th a t
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o f w a te r  T ^ q.) On th is  assu m p tio n  15 to  20 p e r  cen t o f th e  f ilte re d  a m o u n t 
o f  so d iu m  and  w a te r  re a c h  th e  ju n c tio n  o f th e  p ro x im a l tu b u le  w ith  H en le ’s 
loop .
B y  w ay of a fictitio u s num erical exam ple, assum ing 100 units of each sodium  and w ater  
to  undergo filtration , 80 un its o f each will be reabsorbed in  the proxim al tubule and 20 un its  
pass in to  H enle’s loop.
Fig. 3. Creatinine ( * : rat) and glucose concentrations in  normal animals ( o : guinea p ig , 
•  : rat; O: opossum ) and phlorhizin-treated rats (■ ). (W a l k e r , B ott , Ol iv e r , MacD o w el l  
Am er. J . P hysio l. 134, 580, 1941, sligh tly  m odified.)
Processes in  H en le 's loop , the distal tubule, a n d  the collecting tubule. In  th e  
fo rego ing  i t  has been  em phasized  th a t  p ro x im a l reab so rp tio n  is id e n tic a l in  
h y d ra te d  and  d e h y d ra te d  an im als, i.e. in  th o se  secre ting  a g rea t vo lum e o f 
d ilu te , an d  a sm all vo lu m e o f c o n cen tra ted , u r in e . T his m eans th a t  th e  d ilu te  
as w ell as th e  c o n c e n tra te d  urine is deve loped  in  th e  d is ta l tu b u le .
T he in tro d u c tio n  o f th e  concept free w a te r  c learance has g re a tly  fac ili­
t a t e d  th e  q u a n ti ta t iv e  ev a lu a tio n  of d ilu tio n  a n d  co n cen tra tio n  [14, 23]. 
K n o w in g  th e  osm otic  co n cen tra tio n s  of u rin e  a n d  p lasm a and  th e  u rin e  flow , 
o sm o tic  c learance can  he ca lcu la ted  from  th e  fo rm u la  Cosm =  Umm V /P oem. 
B y  free w a te r c learan ce  is m ean t th e  m a th e m a tic a l difference b e tw een  u rine  
flow  an d  osm otic c lea ran ce , CH 0 =  V  —  Cosra. I f  osm otic co n c e n tra tio n  of 
u rin e  an d  p lasm a are  id e n tic a l, CH 0 =  0. I f  th e  fo rm er is h igher or low er 
th a n  th e  la t te r ,  th e  CH 0 v a lu e  is a n eg a tiv e  o r po sitiv e  n u m b er, re sp ec tiv e ly .
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A ccord ing ly , d ilu te  u rin e  m eans positive, a n d  c o n c e n tra ted  urine n e g a tiv e , 
free w a te r c learance .
The k idney 's  ab ility  to dilute urine. In  p r in c ip le , th e re  are tw o p o ss ib ilitie s  
for th e  d ilu tio n  o f f lu id  in  th e  d is ta l tu b u le , v iz . w a te r  secretion  and  r e a b s o rp ­
tio n  of so lu tes. T here  is no  reaso n  to  p o stu la te  w a te r  secre tio n , h u t d is ta l so d iu m  
reab so rp tio n , d en o ted  Т ^а, is an  estab lished  p h en o m en o n . The flu id  o b ta in e d  
b y  tu b u la r  p u n c tu re  fro m  a h y d ra te d  an im al, t h a t  is from  one ex c re tin g  d ilu te  
u rin e , w ill be o f a c o n c e n tra tio n  th e  lower th e  n e a re r  th e  p u n c tu red  tu b u la r  
section  lies to  th e  te rm in a l  end  of th e  tu b u la r  sy s te m , i.e. to  th e  pe lv is . T h e  
conclusion seem s to  be perm issib le  th a t  w hereas th e re  is sodium  re a b so rp tio n , 
no w a te r  re a b so rp tio n  follow s it .
Continuing our fic titio u s exam ple, in the hydrated anim al, o f the 20 units of each sodium  
and w ater th a t have passed in to  the distal tubule, 18 u n its are reabsorbed, leaving 2 u n its o f  
sodium  and 20 units o f w ater to be excreted. Accordingly, o f  the 20 units of water none w ould  
come to be reabsorbed in the distal tubule.
I t  is an  in tr ig u in g  questio n  in  b iology w h y  in  th e  d ista l tu b u le  w a te r  
fails to  be reab so rb ed  a f te r  sod ium , seeing t h a t  i ts  co n cen tra tio n  g ra d ie n t p e r ­
m its  reab so rp tio n . In c re a se d  w a te r diuresis is k n o w n  to  re su lt from  th e  ab sen ce  
o f a n tid iu re tic  h o rm o n e  (A D H ) secretion ; m o reo v e r, a f te r  a w a te r lo ad  ev en  
th e  c ircu la tin g  A D H  is d estro y ed  [18]. A p p a re n tly , in  th e  absence o f  A D H  
th e  d is ta l tu b u le  is im p e rm eab le  to  w ate r, a n d  th is  m ay  furn ish  th e  a n sw er 
to  th e  questio n  posed .
N um erous ea rlie r e x p e rim e n ta l resu lts  a p p e a r  to  su p p o rt th is  a s su m p tio n . 
J a n c sÓ [9] re p o rte d  t h a t  in  th e  presence of A D H  p refo rm ed  channels b ecam e  
visible in  d is ta l tu b u la r  cells of th e  frog, w hich w ere  capab le  of ta k in g  u p  d if­
fe ren t su b stan ces . K o e f o e d — J o h nso n  and  U s s in g  [10] found th a t  A D H  c o n ­
s id e rab ly  acce lera ted  th e  m ig ra tio n  o f w ate r th ro u g h  th e  frog’s skin, c o rre sp o n d ­
ing to  th e  c o n c e n tra tio n  g rad ien t. A ccord ing  to  G in e z in sk y  e t a l. [5, 6 ], 
A D H  sig n ifican tly  in c reases  hya lu ron idase  a c t iv i ty  in  th e  k idney  an d  th e re b y  
fac ilita te s  w a te r  re a b so rp tio n .
A D H  a d m in is te red  a t  th e  heigh t of w a te r  d iu resis , or s tim u la tio n  o f  th e  
organism  to  p ro d u ce  endogenous A D H , for e x a m p le  b y  an  in tra c a ro tic  in je c ­
tio n  o f physio logical sa h n e , is p ro m p tly  fo llow ed b y  a decrease in  u rin e  flow  
an d  an  increase in  u rin e  co n cen tra tio n . O ur e x p la n a tio n  for th is  is t h a t  A D H  
resto res  th e  w a te r  p e rm e a b ility  of th e  d is ta l tu b u la r  cells, and so en ab les  th e  
w a te r  to  follow  th e  re a b so rb e d  sodium  in th e  d ire c tio n  o f its  osm otic g ra d ie n t.
In further continuation  o f our fictitious exam ple, e igh teen  units o f sodium have been  
reabsorbed in the distal tubule, independently o f A D H . In the presence of the horm one, 
this is follow ed by reabsorption o f 18 water units, i.e. tw o u n its o f each sodium and w ater are 
excreted, constituting isosinotic urine.
T his la t te r  p h ase  o f  w a te r  reab so rp tio n  w h ich  depends on th e  p resen ce  
o f A D H  in  b lood , is ca lled  fa c u lta tiv e  w a te r re a b so rp tio n  (Т д 0). I t  m a y  be
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s ta te d  t h a t  a f te r  a w a te r  lo ad  free w a te r  c lea ran ce  will have a p o s itiv e  value 
a n d  t h a t  A D H  w ill b rin g  dow n th a t  v a lu e  to  a round  zero.
The kidney 's ab ility  to concentrate u rine . I t  has been fo u n d  em p irica lly  
t h a t  w a te r  d ep riv a tio n  re su lts  in  th e  e x c re tio n  o f a sm all a m o u n t o f  m ark ed ly  
h y p e ro sm o tic  u rine. The m ax im a l value o f UO8m/ P 0im is also te rm e d  th e  osm otic 
ce ilin g . In  value, i t  changes from  species to  species. In  m an i t  m a y  be fourfo ld , 
b u t  in  th e  kangaroo  r a t  liv ing  in  th e  d e se r t , tw en ty fo ld . H av in g  e s tab lish ed  
t h a t  th e  flu id  reach ing  th e  te rm in a l en d  o f  th e  prox im al tu b u le  is isosm otic 
w ith  p la sm a , i t  seem s t h a t  for m ax im a l c o n c e n tra tio n  to  occur w a te r  m ust 
be  re a b so rb e d  som ew here in  th e  m ore d is ta l  p a r ts  of the  tu b u le  in  th e  d irec tion  
o p p o s ite  to  its  g rad ien t.
T h e  q u a n tita tiv e  re la tio n s  of th e  c o n c e n tra tio n  process can  be a p p ro x i­
m a te d  b y  p roducing  osm otic  d iuresis in  an  organism  (h u m an  o r an im al) 
u n d e r  d e h y d ra tio n , b y  in fu sin g  in tra v e n o u s ly  a copious am o u n t o f h y p e ro sm o t­
ic a n e le c tro ly te  so lu tio n . I t  will be fo u n d  t h a t  th is  m ark ed ly  in c rea se s  the  
v o lu m e  of urine ex c re ted  an d  som ew hat decreases its osm otic c o n c e n tra tio n . 
A t th e  h e ig h t of osm otic  d iuresis a large a m o u n t of urine is e x c re te d  o f a con­
c e n tr a t io n  sligh tly  h ig h er th a n  th a t  o f p la sm a . I t  has been e s ta b lish e d  th a t  in 
m a n  th e  m ax im al n e g a tiv e  free w a te r  c lea ran ce  ra te  is 5 to  6 m l/m in  [12].
N o t wishing to go into the details o f the m echanism  of osm otic diuresis, le t  us again 
ta k e  u p  our numerical exam ple. In osm otic diuresis, ow ing to the osm otic agent, instead of 
80 o n ly  60 of the 100 units o f  each the filtered load o f  sodium  and water are reabsorbed proxi- 
m a lly , leav ing  40 units to pass into  the distal tubule. The latter is still unable to reabsorb more 
th a n  18 un its of sodium , and since in osm otic diuresis there is ADH activ ity , the reabsorption  
o f  th e  18 units o f sodium  is fo llow ed by that o f 18 u n its o f water conforming to  its  gradient. 
T h u s 22 un its are left o f sodium  and as m any o f w ater. There is good agreem ent betw een  the 
ex p erim en ta l findings and the supposition that b y  som e mechanism an add itional 4 units of 
w a ter  are reabsorbed in the second part o f the d ista l tubule, m ainly the co llecting  tubule. 
T his lea v es 22 units o f sodium  and 18 units o f w ater, i.e. a large volume of slightly hyperosm otic  
urine, to  be excreted [14].
O n th e  foregoing ev idence  tw o fa c to rs  de te rm ine  th e  k id n e y ’s concen­
t r a t i n g  cap ac ity , viz. th e  osm otic  ceiling, w h ich  in  m an is a b o u t 4 , a n d  the  
n e g a tiv e  free w a te r c learance  w ith  a m a x im u m  value a ro u n d  5 m l/m in  in 
h u m a n s . The osm otic ceiling  in d ica tes  o n ly  th e  ra te  a t w hich th e  p a t ie n t  is 
c a p a b le  of secreting  u rin e ; th e  n eg a tiv e  free  w a te r  clearance th ro w s  lig h t on 
th e  q u a n ti ta t iv e  aspects  o f  th e  c o n c e n tra tin g  cap ac ity .
For a better understanding of the situation  in  dehydration, we would refer for the last 
t im e  to  our numerical exam ple. Of the 20 units o f sod ium  reaching the d ista l tu b u le , 18 are 
reabsorbed  and 2 excreted. As there is ample A D H  secretion , sodium reabsorption is followed  
b y  th e  reabsorption of 18 un its o f water. W ere it  n o t for the osm otic ceiling the collecting  
tu b u le  w ould be capable, in principle, o f reabsorbing 4 m l o f water; but actually  on ly  1.5 units 
o f  w a ter  are reabsorbed and 2 un its o f sodium  are excreted  with 0.5 ml of w ater. T his means 
urine is excreted in sm all vo lum es and is m arkedly hyperosm otic.
M ost au th o rs  inc line  to  th e  v iew  t h a t  co n cen tra tio n  is in d e p e n d e n t of 
A D H  secre tio n , A D H  m ak in g  it  possible fo r  d is ta l sodium  re a b so rp tio n  to  be 
fo llo w ed  b y  th e  w a te r  in  c o n fo rm ity  w ith  i ts  g rad ien t. The w a te r  re a b so rp tio n
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o ccu rrin g  in  th e  co llecting  tu b u le s , an d  in  th e  la s t  analysis ag a in st th e  g ra d ie n t, 
a p p e a rs  to  be in d e p e n d e n t o f A D H  secre tion ; i t  is deno ted  T CH, o, in  d is tin c tio n  
from  Г?1>0 [4].
The mechanism  o f  concentration. In  th e  fo regoing  th e  q u a n ti ta t iv e  asp ec ts  
o f  d ilu tio n  and  c o n c e n tra tio n  h av e  been o u tlin ed . I t  rem ains to  dec id e  th e
Fie.  4. Schem e illustrating k idney layers o f identical osm otic concentration. O sm otic con­
centration increases from cortex  towards papilla. (W ir z , H a rg ita y , K u h n , H elv . ph ysio l.
A cta 9, 196, 1951.)
m ech an ism  responsib le fo r w a te r  m ig ra tio n  a g a in s t its  co n c e n tra tio n  g ra d ie n t 
d u r in g  th e  co n cen tra tin g  process.
In  th is  connection  th e re  are  th e  follow ing fac ts  to  guide us.
1. O nly species w ith  loops o f  H enle in  th e ir  k id n ey  (m am m als , b ird s) 
a re  capab le  of secre ting  u rin e  o f h igher o sm o la rity  th a n  th e  p lasm a c o n c e n tra ­
tio n . T he g rea te r th e  le n g th  o f  H en le’s loop th e  g rea te r th e  a b ili ty  to  con­
c e n tra te .
2. F lu id  o b ta in ed  b y  p u n c tu r in g  th e  f i r s t  p a r t  o f th e  d is ta l tu b u le  is 
h y p o sm o tic  also in  th e  c o n c e n tra tin g  k id n e y  (W ir z ; 27). C o n seq u en tly , th e  
iso sm o tic  flu id  th a t  reaches th e  loop of H enle is d ilu ted  th e re , an d  in  th e  second 
p a r t  o f th e  d is ta l tu b u le  ag a in  undergoes c o n c e n tra tio n .
3. B y  d irec t m easu rem en ts , th e  osm otic  co n cen tra tio n  of tu b u la r  flu id  
p re se n t in  k idney  slices w as fo u n d  to  increase in  p ro p o rtio n  to  th e  d e p th  of 
th e  lay e r from  w hich th e  slice h a d  been rem o v ed . O bviously , f lu id  p re s e n t in 
th e  b en d  of H en le’s loop (G o ttsch alk  an d  My l l e ; 7) is as h y p e ro sm o tic  
as f lu id  ob ta in ed  from  eq u a lly  deep-ly ing  co llec ting  tu b u les  (W ir z ; 2 6 ). N ot 
o n ly  tu b u la r  u rine , b u t  also b lood  o b ta in ed  fro m  th e  golden h a m s te r  b y  p u n c ­
tu r in g  th e  m ed u lla ry  tissu es  a n d  vasa  re c ta , is of th e  sam e h y p e ro sm o tic  
c h a ra c te r  as th e  tu b u la r  f lu id  deriv ed  from  th e  sam e layer. I t  w ou ld  a p p e a r 
t h a t  in  th e  c o n cen tra tin g  k id n e y  th e  layers o f  in creasin g ly  grow ing o sm o la rity  
follow  one a n o th e r in  o n io n -s tru c tu re  fash ion . S u b co rtica l tissue  is iso sm otic  
w ith  p la sm a ; as th e  layers a p p ro a c h  th e  ren a l p ap illa  so increases th e ir  o sm otic
2  Acta Medica Supplementum XIX.
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c o n c e n tra tio n , u n til  t h a t  o f  th e  innerm ost la y e rs  com es to  agree in  o sm o la rity  
w ith  th e  co n cen tra ted  u r in e  excre ted  (Figs 4, 5, 6).
A n ex p lan a tio n  c o n s is te n t w ith  th e  fa c ts  se t o u t above suggests itse lf  in  
th e  assu m p tio n  th a t  so d iu m  is reabsorbed  th ro u g h o u t th e  d is ta l p a r ts  o f the  
tu b u le ,  including  th e  loop  o f  H enle, and  is fo llow ed b y  w a te r in  co n fo rm ity  
w ith  i ts  g rad ien t. A n o th e r  assu m p tio n , n a m e ly  t h a t  th e  ep ith e liu m  lin ing  th e  
a sc e n d in g  leg of H en le ’s lo o p  is im perm eab le  to  w a te r  even in  th e  p resence  o f
Fig.  5.  Changes in osm otic concentration  in H enle’s loop and the collecting tubule o f a nephron. 
Closer transverse lines ind ica te  higher osmotic concentration . ( \ \  IK /. H a b g it a y , l \U H \ :
H elv . physiol. Acta 9, 196, 1951.)
A D H , m igh t su p p ly  th e  e x p la n a tio n  for th e  re m a rk a b le  phenom enon  th a t  in  
th e  c o rtic a l d ista l tu b u le s  th e  urine is h y p o sm o tic  even in  th e  c o n c e n tra tin g  
k id n e y .
T he only rem ain in g  q u e s tio n  is th a t  o f th e  m ech an ism  b y  w hich th e  ren a l 
m e d u lla  is rendered  h y p e ro sm o tic  in  re la tio n  to  p lasm a. The c o u n te rc u rre n t 
th e o r y  (“ G eg en stro m p rin z ip ” ) advanced  b y  W irz  [25, 26, 27] p ro v id es  th e  
e x p la n a tio n . I t  is com m on  know ledge th a t  in  tu b e s  tu rn in g  b ack  in a h a irp in  
b e n d , h y d ro s ta tic  p ressu re  m a y  produce a d iffe rence  in  co n cen tra tio n  as w a te r 
p a sse s  from  th e  descen d in g  in to  th e  ascend ing  a n d  sodium  from  th e  ascend ing  
in to  th e  descending lim b  [8, 28]. A ccordingly , th e  flu id  becom es in creasin g ly  
c o n c e n tra te d  in  p laces n e a r  th e  hairp in  b en d . T h is  p rincip le  of c o u n te rc u rren t 
is w id e ly  applied  in  te c h n o lo g y , and  also e n c o u n te re d  in  bio logical sy stem s, 
as fo r  in stan ce  in  th e  b lo o d  su p p ly  of th e  legs o f  b ird s tra m p lin g  ice. In  th e  
s t ru c tu re  of the  k id n e y , th e  c o u n te rcu rren t sy s te m  is given b o th  in  H en le’s 
lo o p  a n d  th e  vasa  re c ta .
A ccording to  th e  c o n c e p tio n  of W irz , c o n c e n tra tio n  m ay  th e re fo re  ex p la in ­
ed  as follows. Iso sm o tic  f lu id  finds its  w a y  in to  th e  descending  lim b o f  
H e n le ’s loop. The c o u n te rc u r re n t  princip le com es in to  p lay ; th e  flu id  is con­
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c e n tra te d , a n d  th e  sod ium  (w ith  its  c o n c e n tra tio n  increased  in  th e  tu b u la r  
flu id) diffuses ou t an d  becom es even ly  d is tr ib u te d  over th e  in te rs t i t ia l  space 
in  th e  m ed u lla , ren d erin g  th e  w hole space h y p e ro sm o tic . Sodium  re a b so rp tio n  
con tinues in  th e  ascend ing  lim b o f the  loop , b u t  th e re  i t  is n o t fo llow ed b y  
w ater, w ith  th e  re su lt th a t  th e  in te rs ti t ia l  space  becom es fu r th e r  c o n c e n tra te d  
and th e  tu b u la r  flu id  undergoes d ilu tio n . In  th e  co llecting  tu b u le s  th e  flu id
Fig. 6. Changes in  the osm otic pressure in  k idney slices: from  thirsting anim als (-------------- );
from anim als w ith  osm otic diuresis (--------—  — ); w ith  w ater diuresis (.......................). On the
ordinate: Uosm/ P csm; on the abscissa from left to right: d istance from the renal surface. Column 
on the right indicates urine concentration. (U llrich, Jarausch: Pflügers Arch. ges. P hysio l.
267, 491. 1958.)
is h y p o sm o tic  in  re la tio n  to  th e  in te rs t i t ia l  sp ace  w herefore w a te r  m ig ra te s  
from  th e m  in to  th a t  space , th is  tim e  in  th e  d irec tio n  of its  c o n c e n tra tio n  
g rad ien t.
In  th e  second p a r t  o f th e  p resen t re p o r t  I  h a v e  d ea lt w ith  th e  p rocesses 
of d ilu tio n  an d  co n cen tra tio n , fo r tw o reaso n s. O n th e  one h an d  I w ished  to  
show  w h a t ach iev em en ts  th e  genius of Sá n d o r  K o r á n y i, and  th e  te c h n ic a l 
im p ro v em en ts  since his d ay s , h av e  p ro d u ced ; on  th e  o th e r h an d  I  w ished  to  
underline  th e  long-recognized p a ra m o u n t im p o rta n c e  o f im paired  d ilu tio n - 
c o n cen tra tio n  c a p ac ity  as a sy m p to m  of th e  h ig h e s t p rognostic  v a lu e  in  re n a l 
fu n c tio n a l d is tu rb an ce .
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E v ery  m ed ica l te s tin g  m e th o d  and  p ro c e d u re  depends for its  v a lu e  on 
th e  e x te n t to  w hich  i t  is c ap ab le  of a id ing  d iag n o sis , th e  basis of a ll h e a lth  
re s to ra tio n , or to  w hich  i t  is conducive, to  b a s ic  re sea rch  underly ing  ap p lie d  
m edicine, p ro v id e d , o f course, i t  does in  no w ay  im p a ir  th e  p a tie n t’s c o n d itio n . 
This proviso  is n o t o u t of p lace here  inasm uch  as th e re  is no o ther o rgan  in  th e  
h u m an  bo d y  w hich  for te s tin g  purposes w ould  be  accessib le from  as m a n y  sides 
as is the  k id n ey . A ccord ing ly , th e  n u m b er o f m e th o d s  fo r estab lish ing  th e  c o n ­
d itio n  and  fu n c tio n a l c a p a c ity  o f  th e  k idneys a t  a g iven  m om en t, is re a lly  v a s t .  
Some of th e  m e th o d s  reco rded  in  th e  l i te ra tu re  h a v e  been ab an d o n ed , e ith e r  
because th e y  p ro v ed  te c h n ic a lly  d ifficu lt a n d  u n re liab le  even w ith in  w ide  
lim its , or because  th e y  in v o lv ed  haza rd s  su ch  as to o  g rea t a s tra in , som e 
associa ted  d isease , an d  p e rh a p s  loss of life; th e se  h a z a rd s  com pare u n fa v o u ra b ly  
w ith  w h a tev e r d iag n o stic  ad v a n ta g e s  such m e th o d s  m a y  have to  offer.
The v e ry  n u m b e r of th e  te s ts  devised  for r e n a l  fu n c tio n  is a w arn in g  t h a t  
none of th e m  can  be p e rfec t. E ach  yields o n ly  in fo rm a tio n  on one o r som e 
in d iv id u a l fu n c tio n a l a sp ec t, or on a single l in k  in  th e  chain of m orp h o lo g ic  
tra n sfo rm a tio n s  occu rring  in  th e  u rin e -co n v ey in g  sy s tem  a t  w ork. A n d  ev en  
such  in fo rm a tio n  v aries in  accu racy , and  th e re fo re  in  va lu e , depend ing  on th e  
visib le c o n to u rs ’ be ing  d im  or d is tin c t.
U n til q u ite  re c e n tly  i t  h as  been th o u g h t t h a t  th e  clearance te s ts  w o u ld  
prove ad eq u a te  an d  dep en d ab le  for ju d g in g  m o m e n ta ry , and p red ic tin g  fu tu re ,  
ren a l fu n c tio n . H ow ever, th e  re lia b ility  of th e se  te s ts  h as  come to  h inge u n c o n ­
d itio n a lly  on s tab le  co n d itions o f th e  o rgan ism  a n d  i ts  env iro n m en t fo r som e 
tim e  d u ring  te s tin g , a co n d itio n  n o t a t  all e a sy  to  fu lfil. A no ther p o in t is t h a t  
in  e v a lu a tin g  c learan ce  te s ts  o u r p resen t know ledge no  longer allows re s tr ic t in g  
ou r ex am in a tio n s  to  th e  k id n e y  p a ren ch y m a , b u t  m akes i t  im p e ra tiv e  to  
in v estig a te  th e  fu n c tio n a l s ta te  o f th e  co llecting  a n d  ex cre tin g  system s o rg a n i­
ca lly  in te g ra te d  w ith , an d  in flu en c in g  th e  g e n e ra l an d  all th e  p a r t ic u la r , 
functions.
So m uch  to  show  th a t  no  m a tte r  how  re lia b le  som e te s ts  m ay  b e , e a c h  
in itse lf  can  fu rn ish  in fo rm a tio n  on b u t a sm a ll se c tio n  o f the  whole ra n g e  o f
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in t r ic a te  ren a l fu n c tio n . O bv iously , if  a p ic tu re  accu ra te  in m ore th a n  ju s t  one 
o r a  few  respects is to  be  o b ta in ed , m o rp h o lo g ica l, roen tgeno log ica l iso top ic , 
a n d  o th e r  cu rren t an d  sim ple m eth o d s a n d  procedures —  u n fo r tu n a te ly  not 
a lw a y s  ap p ra ised  w ith  su ffic ie n tly  d isce rn in g  critic ism  — m u st be  em p lo y ed  
in  a d d it io n  to  c learance te s ts . N a tu ra lly , e v e ry  one of these te s ts , e v e n  th o u g h  
th e y  be  app roved  te s ts  c a rried  ou t in fu ll know ledge of the  s i tu a tio n  an d  on 
th e  r ig h t  con sid era tio n s, w ill on ly  re p re s e n t  a single effort in  th e  com plex  
e n d e a v o u r  of g e ttin g  a t  th e  a c tu a l fu n c tio n a l conditions or o f d iag n o sin g  
p o ss ib le  fu n c tio n a l d e ra n g e m e n t. One o f  th e  m ost cred itab le  a c h ie v e m en ts  of 
th e  p h y sic ian  is th e  a c c u ra te  c o n s tru c tio n  o f a coheren t p ic tu re  f ro m  th e  
re s u lts  p roduced  b y  a ll th e  p erfo rm ed  te s ts .
N eedless to  say , no  e x a c t p ic tu re  o f  th e  ren a l s ta te  an d  fu n c tio n  o f a 
p a t i e n t  can  even be a p p ro x im a te d  u n less a w hole series o f te s ts , c a re fu lly  
p la n n e d  on th e  basis o f  th e  p a t ie n t’s c o m p la in ts  and  th e  re su lt o f  th e  urine 
a n a ly s is , is sy s te m a tic a lly  ca rried  o u t, w ith o u t a n y  of th em  im p a irin g  h is  given 
c o n d itio n  of h ea lth .
I  am  afraid  I  w ou ld  be w astin g  y o u r tim e  if  I w ent in to  d e ta ils  a b o u t th e  
o r th o d o x  urine ex a m in a tio n s  and  w a te r- lo a d  te s ts  w hich, w h e th e r p e rfo rm ed  
on  a  single occasion or ca rried  o u t r e p e a te d ly  for co m p ara tiv e  p u rp o se s , are 
u n d e r  ce rta in  c ircu m stan ces  u n d o u b te d ly  o f value and  s ig n ifican ce . I  feel 
c e r ta in  y o u  are m ore in te re s te d  in  an  in fo rm a tiv e  accoun t of m e th o d s  to  w hich, 
th o u g h  cu rre n tly  u sed , th e re  s till a t ta c h  p ro b lem s of techn ique an d  e v a lu a tio n  
t h a t  m e r it  discussion.
O ne such m eth o d  is ch ro m o cy sto sco p y . T h o u g h  tim e-h o n o u red  a n d  w idely  
a p p lie d , w hen  exam ined  w ith  th e  resources o f  a large experience, th e  p ro ced u re  
is n o t  q u ite  as su p erio r as i t  is genera lly  th o u g h t  to  be. T oday  i t  is p erfo rm ed  
n o t  o n ly  b y  u ro log ists, b u t  in  em ergencies a lso  b y  gynaecologists, su rgeons, 
a n d  p h y sic ian s, because  i t  is seem ingly  sim p le  to  ca rry  ou t a n d  su g g ests  safe 
e v a lu a tio n . All th a t  is re q u ire d  fo r its  p e rfo rm an ce  is a good c y s to sco p e , th e  
r ig h t  k in d  of indigo ca rm in e , an d  som e ex p erien ce  in  v isual co n tro l. E v a lu a tio n  
is b a se d  on lo n g -estab lish ed  ru les. T he tim e  is m easured  in  w h ich  th e  dye 
b e g in s  to  show  itse lf  in  th e  u rin e , an d  th e  fo rce  o f th e  je t  and  th e  c o lo u r in te n ­
s i ty  o f  th e  urine e jec ted , a re  d e te rm in ed . F a ilu re  of th e  blue dye to  a p p e a r  in 
th e  u r in e  in  four to  f iv e  m in u te s  from  one o r b o th  of th e  u re te rs  is in te rp re te d  
as  a n  in d ica tio n  o f th e  fu n c tio n a l im p a irm e n t o f  one or b o th  k id n e y s ; a pale- 
b lu e  co lo u r of th e  dye  is ta k e n  to  p o in t to  tu b u la r  dysfunc tion , a n d  so fo rth .
S ince i t  affords th e  p o ss ib ility  of a s im u ltan eo u s  estim a tio n  o f  th e  fu n c­
t io n a l  s ta te  of th e  tw o  k id n ey s , ch ro m o cy sto sco p y  is capab le  o f  su p p ly in g  
q u ic k  in fo rm a tio n  w h ich  is often  u rg e n tly  need ed  in  im p en d in g  a b d o m in a l 
su rg e ry , an d  so in  c e r ta in  c ircu m stan ces i t  m a y  be invested  w ith  v i ta l  s ign ifi­
c a n c e . N evertheless I  feel I  shou ld  call a t te n t io n  to  some re flec tio n s o f  m ine 
c o n c e rn e d  w ith  th e  a ssessm en t o f th e  v a lu e  o f  th is  te s t o f re n a l fu n c tio n .
ODERN TESTS OF RENAL FUNCTION 2 3
T im es w ith  a s to p -w a tc h , th e  ind igo  ca rm in e  will be fo u n d  n o t  to  ap p ear 
th ro u g h  th e  tw o  u re te ra l orifices a t  eq u a l in te rv a ls , w ith  e q u a l j e t  force and  
g rossly  e q u a l co lour in te n s ity , unless th e  p a re n c h y m a  of b o th  k id n e y s  is u n i­
fo rm ly  in ta c t ,  th e  c a p a c ity  o f th e  pelves is th e  sam e, and  th e ir  t ra n s i t io n  to
Figs 1 and 2. D iffering intact pelves (original drawing)
th e  u re te rs  is fa irly  re g u la r ; a fu r th e r  co n d itio n  is th a t  b o th  re n a l pelves alike 
lie e ith e r  inside or o u ts id e  th e  ren a l sinus.
A lw ays d is tin g u ish ab le  from  each  o th e r  in  th e ir  f in er s t r u c tu r a l  details, 
no m a n ’s k idneys fu lfil a ll these  co n d itio n s. T herefo re , I  su g g est, no m ajo r 
s ign ificance  should  be a t t r ib u te d  to  s ligh t d ifferences (one-tw o m in u te s) in 
th e  tim e  of th e  d y e ’s ap p ea ran ce  a t  th e  tw o  u re te ra l  o rifices. A n o th e r  po in t 
on w h ich  i t  is p ro fita b le  to  m e d ita te  is th a t  n o t in fre q u e n tly  d y e  excre tion  
sa tis fa c to ry  in  every  re sp e c t can  be observed  in  p a tie n ts  w ith  a localized  tu b e r ­
culous re n a l c a v ity , an  iso la ted  tu m o u r, a c ircum scribed  ren a l abscess con tro lled  
w ith  a n tib io tic s , an d  a m o d era te  en la rg em en t o f th e  ren a l pe lv is . W ith  these 
a n d  s im ila r p o in ts  in  m in d  one can n o t h u t  a d m it th a t  th is  w id e -sp read  m ethod ,
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th o u g h  freq u en tly  co n sid e red  o f decisive im p o r ta n c e , possesses o n ly  o rien ta -  
t iv e  v a lu e .
I n  one respect th e  in d ig o  carm ine te s ts  does fu rn ish  dependab le  in fo rm a ­
t io n . I t  is capable o f sh o w in g  w h e th e r in  th e  p resen ce  o f an  in ta c t  m ucosa  of 
th e  b la d d e r  one of th e  k id n e y s  is or is no t occ lu d ed . B u t even here s tre ss  m u s t 
be  la id  on the  u n im p a ired  c o n d itio n  of the b la d d e r fo r  if  i t  hap p en s to  be h ig h ly  
i r r i ta b le ,  u lcera ted , in f la m e d , or o f reduced  c a p a c ity , th e  dye w ill be la te  in  
a p p e a r in g  or will n o t show  i ts e l f  a t  a ll during th e  t im e  in d ispensab le  for cy toscop- 
ic  o b se rv a tio n . I t  w ill, h o w e v e r, a t  once a p p ea r as soon as cy toscopy  is d isco n ­
t in u e d  an d  th e  b lad d e r a llo w ed  to  em p ty  u n p ro m p te d ; th e  sam e is u su a lly  seen 
in  p a t ie n ts  w ith  a tu b e rc u lo u s  b lad d e r and  i f  one k id n e y  was in ta c t .
T h e  use of p h en o lsu lp h o n ep h th a le in  is g ra d u a lly  going o u t o f use. The 
b e n e f i ts  o f th is te s t  are  m o re  th a n  offset b y  th e  fa c t th a t  even m o d e ra te ly  
im p a ire d  liver fu n c tio n  in v a lid a te s  the  in fo rm a tio n  i t  supplies of th e  k id n ey . 
I n  c irc u la to ry  d is tu rb an ces  e f  ca rd iac  origin it  likew ise y ields a re n a l p ic tu re  
d if f ic u lt  to  estim ate  w ith  con fidence .
W idely  used an d  le n d in g  itse lf  read ily  to  e s tim a tio n  from  m a n y  angles 
is urography, a p ro ced u re  w h ich  can be reco rd ed  b y  c in e ro en tg en o g rap h y  
to d a y .  This m ethod , k n o w n  fo r  30 years, is a ch iev ed , in  essence, b y  th e  slow  
in tra v e n o u s  a d m in is tra tio n  o f  a substance  c o n ta in in g  iodine a t h igh  c o n c e n tra ­
t io n  w h ich  is th en  se le c tiv e ly  secre ted  b y  th e  k id n e y s . The X -ray s show  th e  
c o n tr a s t  m ateria l to  fill th e  re n a l cavities, a p p e a r  in  th e  u re te r, th e n  in  th e  
b la d d e r .  In  severe fu n c tio n a l d iso rders the  sec re tio n  o f th e  c o n tra s t m ed iu m  is 
r e ta r d e d  and  p ro tra c te d , o r  a lto g e th e r in d iscern ib le . T his m eans t h a t  in t r a ­
v e n o u s  u ro g rap h y  im p a r ts  m o re  in fo rm ation  co n cern in g  th e  fu n c tio n a l s ta te  
o f  th e  k idneys th a n  a n y  o th e r  ty p e  o f renal te s tin g . I n  a d d itio n , it  in fo rm s a b o u t 
th e  co n fig u ra tio n  of th e  r e n a l  cav ities, the  p o sitio n  an d  shape o f th e  pelv is, 
th e  fu n c tio n a l cond ition  o f th e  u re te r , and , d e p en d in g  on th e  s itu a tio n , even 
a b o u t  b lad d e r cap ac ity .
J u s t  because in tra v e n o u s  u ro g rap h y  offers so m a n y  sides of a p p ro ach  
to  r e n a l  problem s, in te rp re ta t io n  o f the  in fo rm a tio n  i t  supplies req u ires  a v a s t  
ex p e rie n c e . W ere i t  n o t t h a t  16 d ifferen t ty p es  o f re n a l pelvis an d  calyces are 
c la ss if ie d , and  th a t  w ith in  e a c h  o f these each  in d iv id u a l sy stem  differs from  
th e  o th e r  in  co n fig u ra tio n , e v e n  th ough  in  b u t  m in o r fea tu re s , ev e ry  d o c to r 
co u ld  use th is  p rocedure  w ith  confidence an d  success. As th ings a re , even  w ith  
a g r e a t  experience i t  is so m e tim es  d ifficu lt to  dec ide  w h e th e r or n o t an  a p p a ­
r e n t ly  irreg u la r system  is p a th o lo g ic . A bnorm al d ila ta tio n , d e fic ien t filling , 
th e  p resence  of calcu li, a re  p e rcep tib le  to  e v e ry b o d y , b u t  to  d is tin g u ish  a 
ru g g e d  calix  from  th e  su m  o f  X - ra y  shadow s c a s t, is a lw ays an  in tr ic a te  ta sk .
O w ing to  the  p h a rm a c e u tic a l in d u s try ’s u n tir in g  e ffo rts  to  su p p ly  us w ith  
e v e r  b e t te r  types of c o n tr a s t  m a te ria l we c a n n o t h e lp  w orking w ith  m a n y  
d if fe re n t typ es of d iffe ring  co n c e n tra tio n , b u t  we m u s t alw ays b e a r in  m ind
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th a t  th e  ty p e  of m ed iu m  used  is n o t w ithou t in flu en ce  on o u r careful e v a lu a tio n  
o f  th e  fu n c tio n a l s ta te  o f  th e  k id n ey  te s ted . A 50 p e r  c e n t iodine c o n c e n tra tio n  
is com m only  reg a rd ed  as th e  ideal. These su b stan ces  are  know n to  be sec re ted  
p rim arily  by  th e  tu b u le s  ex cep t if  th e ir  p la sm a  c o n c e n tra tio n  is v e ry  h ig h  
w hen th e y  m ay  f in d  th e ir  w ay  in to  the  ren a l c a v itie s  b y  g lom erular f i l t ra t io n . 
T his know ledge is a w a rn in g  th a t  in trav en o u s u ro g ra p h y  m ust no t be m a d e
Fig. 3. Selective urography. Right side differs from  the left
th e  fo u n d a tio n  on w hich  to  b u ild  un reserved ly  a ll o u r considera tions c o n ce rn ­
ing  ren a l fu n c tio n ; th e  large  s ta tis tic a l co m p ila tio n s show  th a t  in  20 to  25 p e r 
c en t of th e  cases th e  in fo rm a tio n  obta ined  is n o t  w h o lly  reliable.
To cite som e ex am p les , p a tie n ts  w ith  h y p e r te n s io n  and  b ila te ra lly  im ­
p a ired  ren a l fu n c tio n  m a y  y ield  ap p a ren tly  n o rm a l u ro g ra m s; m oreover, th e  
u ro g ram  m ay  be u n o b jec tio n ab le  w hen fu n c tio n a l im p a irm e n t is no t o f  th e  
sam e degree on b o th  sides. A lso, the  c o n tra s t m a te r ia l  m ay  give a d is t in c t  
shadow  w hen in  a so li ta ry  k id n ey  there  is fa iling  fu n c tio n  and  d e fin ite ly  im ­
p a ired  ab ility  to  c o n c e n tra te  due to  the  presence o f  a ca lcu lus on th e  p y e lo u re te ra l 
ju n c tio n  w hich h a rd ly  gives a shadow  and , b e in g  n o t  y e t wedged in t ig h t ly ,  
is n o t causing com p le te  occlusion.
On th e  w hole i t  seem s safe to  s ta te  th a t  in tra v e n o u s  u ro g rap h y  is a w ell 
to le ra te d  and  p ra c ticab le  te s t ,  superio r to  m ost m e th o d s , p rov ided  its te c h n iq u e
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is w ell m aste red  an d  th e  u ro lo g is t’s ex p erien ce  is su ffic ien tly  ex te n s iv e  to  
e lim in a te  th e  sources o f e rro r.
O f course, w ith  re n a l fu n c tio n  u n im p a ire d  or a p o rtio n  o f  th e  k idney  
c a p a b le  o f  secre ting  i t  a t  a sa tis fa c to ry  ra te ,  th e  c o n tra s t m a te r ia l  fills th e  
ca ly ces  a n d  pelvis, th e  u re te r , of th e  n o rm a l or abnorm al c o n fig u ra tio n  o f  w hich 
a se rie s  o f  X -ray s w ill give re liab le  in fo rm a tio n . The serial p ic tu re s  w ill o f  course 
a ll b e  d iffe ren t, because th e  co n v ey in g  sy s te m  while fu n c tio n in g  undergoes 
c o n s ta n t  changes in  sh ap e , p o sitio n , to n ic i ty ,  an d  dynam ics.
D u rin g  th e  th re e  decades since i ts  a d o p tio n  as a te s t  in  h u m a n s , f irs t 
p ro p o se d  b y  th e  H u n g a ria n  u ro log ist L ic h t e n b e r g , in tra v e n o u s  u ro g ra p h y  
h a s  fo u n d  w ide reco g n itio n . N ev e rth e le ss , because of th e  u n re lia b le  resu lts  
o b ta in e d  in  ab o u t a q u a r te r  of th e  cases a n d  o th e r obstacles in  th e  w a y  of its 
use (e.g. th e  p a t ie n t’s se n s itiv ity  to  io d in e ), th e  te s t  has n o t m ad e  o th e r  te s tin g  
p ro c e d u re s  d ispensable .
W ith  th e  g roup  of in d isp en sab le  m e th o d s  m ust be classed  th e  p rocedures 
w h ic h  en ab le  th e  se p a ra te  co llection  a n d  analy sis  of th e  u rin e  o f  e ach  k id n ey  
to  b e  ca rr ied  ou t s im u ltan eo u sly  an d  u n d e r  th e  sam e co n d itio n s , th is  being 
th e  o n ly  m eans for th e  re liab le  co m p ariso n  o f  th e  urines from  th e  tw o  k idneys.
I  h a v e  a lread y  m en tio n ed  th a t  in  a fa ilin g  k idney  th e  o n ly  fa c t  reg is te red  
b y  in tra v e n o u s  u ro g ra p h y  is th e  absence o f  secretion . H ow ever, th o u g h  ra re ly , 
no  se c re tio n  is no ticeab le  a lth o u g h  th e  k id n e y s  are in ta c t. T hese a re  th e  cases 
in  w h ic h  i t  is com m only  assum ed  th a t  th e  re sp o n sib ility  for th e  d isap p ea ran ce  
o f  th e  c o n tra s t  m ed ium  in jec ted  in to  th e  c ircu la tio n  rests  w ith  th e  liv e r. The 
a c tu a l  cause  of th is  is u n k n o w n . T he f in d in g  th a t  th ere  is no  se c re tio n  on one 
side  c a n n o t in  itse lf  sa tis fy  us. W e m u s t  k n o w  th e  cause o f i ts  ab sen ce  the  
fa ilu re , w h e th e r i t  is p ro longed  or p e rm a n e n t, and  for th e ra p e u tic a l  reasons 
we m u s t  be able to  d e te rm in e  th e  s ite  o f  th e  cause.
T h is  is w hen te s ts  in v o lv in g  th e  u se  o f  in s tru m e n ts , m ore p rec ise ly  o f th e  
uretera l catheter, becom e u n av o id ab le . I t  sh o u ld  be rem em bered  t h a t  in  accu racy  
th e se  te s ts  are in  m a n y  cases su p erio r to  in tra v e n o u s  u ro g ra p h y . T he u re te ra l 
c a th e te r  enables us to  o b ta in  u rin e  fro m  e ith e r  or b o th  k id n e y s , i t  can  be 
u ti l iz e d  fo r p a lp a tio n , fo r e s tim a tin g  d is ta n c e , and , if  we  a re  p ro fic ie n tly  
e x p e rie n c e d , for d e te rm in in g  th e  c h a ra c te r  o f  th e  palp ab le  a n o m a ly . N o t­
w ith s ta n d in g  th e ir  re m a rk a b le  d iag n o stic  v a lu e , we are doing o u r b e s t  g rad u a lly  
to  fo rce  th e se  te s ts  o u t o f u ro log ical p ra c tic e . We stro n g ly  re c o m m e n d  th e ir 
a b a n d o n m e n t. I t  is n o t th e  e x a c tin g  a n d  tim e-co n su m in g  te c h n iq u e  t h a t  m akes 
us p re fe r  to  these  te s ts  th e  co stlie r an d  o f te n  less sa tisfac to ry  m e th o d s  o f  in tr a ­
v e n o u s  u ro g ra p h y , b u t  th e  w ish to  av o id  th e  h aza rd  of in ju rie s , p a r tic u la r ly  
b y  h a n d s  o f lim ited  experience. W e h a v e  in  th is  connection  th e  w ell-know n 
ty p e s  o f  p ro s ta ti t is  in  m in d , an d  th e  v a r io u s  in ju ries  w hich we h a v e  show n to  
a rise  in  th e  u re te ra l w all, an d  even  th e  re n a l substance . E v id e n c e  h as  been 
p ro d u c e d  th a t  a few  h ours a fte r  u re te ra l  c a th e te r iz a tio n  re a c tiv e  o ed em a form s
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in  th e  u re te ra l w all, an d  t h a t  ev en  in the  re n a l p a re n c h y m a  w ith  w h ich  i t  h ad  
no  c o n ta c t, p a tho log ica l p h en o m en a  p resen t th em se lv es .
T ak in g  all th is  in to  a c c o u n t, in  certa in  co n d itio n s  u re te ra l c a th e te r iz a tio n  
m a y  y e t be ind ispensab le  as th e  on ly  d iagnostic  m e th o d  w hich a ffo rds a possi­
b i l i ty  to  com pare th e  u rin es  o b ta in e d  from  each  k id n e y  sep a ra te ly  a t  one an d
Fig. 4. Selective urography. Pelves differing from  each other
th e  sam e tim e . In  th e  h a n d s  o f  ex p erts  and  an  ab le  la b o ra to ry  s ta f f  i t  is an  
in v a lu a b le  m eth o d  y ie ld in g  ex trem e ly  com p reh en siv e  d a ta . B eing  a tim e- 
consu m in g  p rocedure , i t  h as  n o t  becom e as w id e-sp read  as Sá n d o r  K o r á n y i 
h a d  a n tic ip a te d . In  su b s ta n c e , th e  m ethod  en ab les  th e  urines from  th e  tw o 
k id n ey s , collected th ro u g h  u re te ra l  c a th e te rs , to  be  exam ined  for m o lecu la r 
c o n c e n tra tio n , indigo se c re tio n , and  th e  p a th o lo g ica l e lem ents th e y  m ay  
c o n ta in  (ju s t th in k  of how  safe  i t  is to  reach  th e  co rrec t diagnosis in  th e  p re ­
sence o f tu b e rc le  bacilli o r leu k o cy tes). In  a d d itio n , w herever som e susp ic ion  
a rises d u rin g  u re te ra l c a th e te r iz a tio n  th e  m e th o d  can  be com b in ed  w ith  
retrograde pyelography. T h is is , for in stance , th e  o n ly  m eans b y  w hich to  o b ta in  
precise  in fo rm atio n  of a p reh y d ro n e p h ro tic  s ta te  w ith  failu re  of se c re tio n  of 
th e  c o n tra s t  m ed ium , a n d  to  d e te c t the  cause o f  ex tre m e  pelv ic  d i la ta t io n . 
I  need  n o t em phasize th e  v a lu e  o f  such  know ledge in  th e  design and  p e rfo rm an ce  
o f  co rrec tive  su rgery .
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U re te ra l c a th e te r iz a tio n  has now been u tiliz e d  in  th is  c o u n try  fo r decades, 
a n d  e v e n  our younger u ro lo g is ts  have ac q u ire d  th e  m inu te  in tr ic ac ie s  o f its 
te c h n iq u e . T hey are  o f te n  aston ished  a t  a r tic le s  from  a b ro a d  describ ing  
te c h n ic a l  details in w h ich  th e y  can see n o th in g  new  since th e y  a p p ly  th em  
d a ily . A t the  tim e I  d id  n o t  p a rticu la rly  s tre ss  th e  significance o f  th e se  te s ts
Fig.  5. Selective urography. Right kidney sunken but w ith in tact pelvis
b e c a u se  of th e ir  b e ing  co m p lica ted  and  w a n tin g  in  accu racy  ow ing to  th e  
n e c e s s ity  p rac tica lly  to  close w ith  th ick  c a th e te rs  th e  f irs t 6 to  10 cm  len g th  
o f  th e  low er p a rt o f th e  u re te rs .
I  have  already  m e n tio n e d  th a t  the k id n ey s  re a c t w ith  fu n c tio n a l changes 
to  s tim u li  th a t  reach  th e m  fro m  the  u reters a n d  are  due to  m ech an ica l ir r i ta tio n  
o f  th e  m ucosa or to  th e  rise  in  in tra ren a l p re ssu re  w hich alw ays follow s in te r ­
fe re n c e  w ith  the u re te r ’s o w n  dynam ism . I  w ou ld  now  add  th a t  u n d e r  no rm al 
c o n d itio n s  the  pressure w ith in  th e  renal calyces an d  pelvis is v e ry  low , and 
im m e d ia te ly  after v o id in g , n e a r  zero. A p ro o f o f  th e  ex trem e se n s it iv ity  of the  
r e n a l  pelv is seems to  com e fo r th  from th e  o b se rv a tio n s  a t  our D e p a rtm e n t 
m a d e  b y  Me r é n y i a n d  K o v á c si [2] w hich b y  n o w  have found  gen era l accep t­
a n ce . T h ey  have show n t h a t  th e  u reters an d  th e  pelves, re sp ec tiv e ly , respond  
to  e m o tio n a l s tim uli w ith  d is tin c t rises in  th e  cu rves p ro d u ced  b y  a self-
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Fig. 6. Retrograde pyelography. Two sides in tact but differing
Fig. 7. Retrograde pyelography. Two sides differing
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re c o rd in g  device; and  th a t  no  response  is gained  from  p rev io u sly  d e n e rv a te d  
u re te r s .
T h ese  observations h a v e  becom e th e  source of a novel m e th o d  o f ex am i­
n a t io n  w h ich  in  ce rta in  cases is in d isp en sab le . The fa te  of th e  k id n e y  being  
c lo se ly  connected  w ith  u re te ra l  fu n c tio n , an  u re te r  w hich  is, le t us say , tu b e r ­
c u lo u s , w ill sooner or la te r  d e s tro y  th e  o th e r w h a tev e r s till in ta c t  k idney . 
I n  s u c h  cases it  is o b v io u sly  im p e ra tiv e  to  know  th e  co n d itio n  o f th e  u re te ra l 
w a ll. T h e  m ethod  is n o t e a sy  to  p e rfo rm , y e t it  m u st be p erfo rm ed  w henever 
in fo rm a tio n  of the  fu n c tio n a l s ta te  of th e  m u scu la tu re  in  th e  u re te ra l  wall 
s u p p lie s  th e  only basis on w h ich  to  decide w h e th e r or n o t a k id n ey  m a y  be 
s a v e d . R e g re tta b ly  we h a v e  so fa r  fa iled  in  b ring ing  in to  g enera l use th e  device 
d e s ig n e d  fo r au to m atic  re c o rd in g  o f th e  cu rves. T ru e , th e  te s t  req u ires  from  
tw o  to  th re e  hours to  c a r ry  o u t, sk ill m u s t be acqu ired  in  h a n d lin g  th e  a p p a ­
r a tu s ,  a n d  an a p titu d e  fo r th e  e v a lu a tio n  of th e  d a ta  o b ta in e d ; y e t, no d iffi­
c u l ty  m u s t  be considered to o  m u ch  w hen  a p a t ie n t’s o n ly  k id n ey , an d  th a t  
w ith  a  d iseased  u re te r, is k n o w n  to  be a t  s tak e .
I  h av e  a lready  p o in te d  o u t th e  va lu es  of those  m o d ern  te s ts  w hich  are 
c o m b in e d  w ith  X -ray  e x a m in a tio n s . I feel I  m u s t once m ore urge  th e  im p o r­
ta n c e  o f  a large experience in  th e  e v a lu a tio n  of th e  d a ta  such  te s ts  su p p ly . I p ro ­
p o se  to  com e back  to  th is  p o in t la te r  on in  th is  p ap e r. H ere , I  shou ld  like to  
m e n t io n  th e  value of to m o g ra p h y  in  re n a l d iagnostics. T his, to o , is a m ethod  
w ic h  re q u ire s  th e  close c o -o p e ra tio n  of th e  u ro log ist an d  th e  rad io lo g is t.
A n d  now a few re m a rk s  on re tro g ra d e  p y e lo g rap h y , p a r tic u la r ly  in  re la ­
t io n  to  in trav en o u s  u ro g ra p h y . A gain  I  w ould  em phasize  th e  need  fo r e x tr a ­
o rd in a r y  cau tion  in  th e  use o f  th is  te s t .  The m eth o d  of tra c in g  th e  ou tlin es  of 
th e  ca ly ces  and  pelvis b y  m e a n s  o f a c o n tra s t  m a te r ia l in je c te d  th ro u g h  a 
c a n n u la  in tro d u ced  d ire c tly  in to  th e  pelv is, is in  m ost cases p reca rio u s a n d  even 
r is k y . T o  find  one’s w ay  in to  a h id d e n  or sm all-sized  pelv is is as d ifficu lt as i t  
is e a s y  to  ru n  the  needle a c c id e n ta lly  in to  som e large b lood  vessel. Such an  
a c c id e n t  w ould in  every  case  d am ag e  th e  k id n e y  irre sp ec tiv e ly  o f th e  n a tu re  
o f  th e  c o n tra s t  m edium  u sed . O n th e  o th e r h a n d , w hen  th e  pelv is is know n  to  
b e  a c c u ra te ly  d ila ted , o r th e  h y d ro n e p h ro tic  k id n ey  is p a lp a b le , i t  w ill be 
r e la t iv e ly  sim ple to  m ake th e  need le  reach  th e  ren a l pe lv is, in je c t th e  c o n tra s t 
m a te r ia l ,  and so o b ta in  a d e p e n d a b le  p ic tu re  o f th e  in tra re n a l  cond itions.
K now ledge of th e  sh a p e  o f th e  k id n ey s is often  o f im p o rta n c e . In  X -rays 
t a k e n  o f  slim  ind iv iduals th e ir  o u tlin es  are  m o stly  d iscern ib le . T h ey  w ill show n 
d is t in c t  shadow  in th e  f irs t  tw o -th re e  m in u tes  a fte r  th e  in tra v e n o u s  in jec tio n  
o f  th e  c o n tra s t  m a te ria l, w h en  th is  has n o t y e t a ccu m u la ted  in  th e  re n a l pelvis 
b u t  f ills  th e  elem ents o f th e  p a re n c h y m a . P ic tu re s  ta k e n  in  th is  m a n n e r are 
te r m e d  nephrograms. M easures m u s t be ta k e n  to  ensu re  a systo lic  pressu re  
o f  m o re  th a n  70 m m  H g; no  n e p h ro g ra m  is o b ta in ab le  a t  b lood  p ressu res  lower 
t h a n  th a t .
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Fig. 8. Ureterogram s. Right and left ureters I: normal: II: em otional stim ulus;
III: physical stim ulus
Fig. 9. Combined perirenal insufflation and translum bar pyelography
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O x y g en  or air in su ff la te d  a ro u n d  it ,  w ill b rin g  ou t th e  k id n e y ’s ou tlines 
u n m is ta k a b ly ,  p a r tic u la r ly  i f  th e  p ro ced u re  is com bined  w ith  n e p h ro g ra p h y  
a t  th e  r ig h t  m om ent.
T h e re  are tw o w ays o f  in tro d u c in g  a ir  o r, b e tte r ,  oxygen in to  th e  reg ion  
a r o u n d  th e  k idney . One is perirena l in su ffla tio n ,  w hen 300 to  400 m l o f  the  
c h o se n  gas are  in jec ted  in to  th e  p eriren a l ad ip o se  tissue b y  m eans o f a sy ringe . 
P e r fo rm e d  carefu lly , th is  m e th o d  will re n d e r  th e  ren a l c o n to u rs  d is tin c tly  
v is ib le . T h e  o th e r w ay  is retroperitoneal in su ffla tio n  of a ir. This e x te n d s  over 
a w id e r  reg ion  and exposes w ider re la tio n sh ip s  for clear e v a lu a tio n . I t s  p e r­
fo rm a n c e  is t no t w ith o u t h a z a rd s  w herefore  ce rta in  p re c a u tio n a ry  m easures 
m u s t  be  s tr ic tly  observed : a n  a d e q u a te  a m o u n t o f oxygen o f th e  r ig h t p ressu re  
m u s t  b e  a t  h an d , th e  p re ssu re  m u st be c o n s ta n t  d u ring  in su ffla tio n , a n d  th e  
a m o u n t  o f  oxygen in tro d u c e d  m u st be m easu red . The gas is b low n in  th ro u g h  
a  n e e d le  in tro d u ced  u n d e r th e  coccy, an d  th e  position  of th e  needle  is con­
t r o l le d  b y  re c ta l p a lp a tio n . O xygen is c o m m o n ly  in su ffla ted  a t  p ressu res 
b e tw e e n  120 and  250 m m  H g , d ep en d in g  on th e  p a t ie n t’s to le ran ce . Side effects 
—  co lla p se , abdo m in a l d is ten s io n , d iscom fort —-  w ill be th e  less th e  slow er th e  
gas is in tro d u c e d . The to ta l  o f gas in su ffla te d  a m o u n ts  to  from  1800 to  2000 m l. 
T h e  p a t ie n t  is th e n  m ade to  re m a in  in  a h a lf -s it t in g  p o stu re  for a b o u t one hour. 
T h e  X -ra y s  are ta k e n  12 to  24 hours la te r . T he m ethod  has th e  a d v a n ta g e  
t h a t  th e  needle being in tro d u c e d  in  a p oo rly  v ascu la rized  area  rem o te  from  the  
k id n e y s ,  periren a l p rocesses, e.g. p e r in e p h ritis  or p eriren a l abscesses, do no t 
c o n tra in d ic a te  its  use. I  h a v e  gone in to  d e ta ils  a b o u t th is  p ro ced u re  because 
i t s  u se  is sp read ing  an d  so i t  seem s tim e ly  to  advoca te  s tr ic t  observance  
o f  th e  p recau tio n s  t h a t  sa feg u a rd  us a n d  th e  p a tie n t from  u n to w a rd  
s u rp r is e s .
O nce I  was called in  to  a case w here th e  needle used for in su ffla tio n  h ad  
p a s s e d  th ro u g h  a h id d en  p u ru le n t  a th e ro m a  in  th e  coccygeal reg ion . Tw o days 
l a t e r  th e  p a tie n t was tra n s fe r re d  to  our d e p a r tm e n t w ith  sepsis acco m p an ied  
b y  a n u r ia .  O bviously  th is  u sefu l m eth o d  m u s t n o t be used in  th e  p resence  of 
p e r i r e c ta l  in fla m m a to ry  p rocesses or abscesses.
W e have been using  b o th  in su ff la tio n  m eth o d s in  m a n y  cases a n d  on 
r e q u e s t  h av e  done th e m  fo r o th e r  d e p a r tm e n ts , w ith o u t m a jo r co m p lica tio n s; 
th e  w o rs t  was a passing  inconven ience  to  th e  p a tie n t.
A n d  now  I  should  like  to  refe r to  renal angiography. This is a re n a l te s t  
w h ic h  in  th e  la s t decade h a s  found  ever w id e r accep tan ce , th o u g h  I  f in d  th e  
h a z a r d s  in h e re n t in  i t  b y  fa r  to  exceed th e  v a lu e  i t  y ields.
A n g io g rap h y  is th e  X -ra y  re p re se n ta tio n  of th e  re n a l v a sc u la r  tree . 
I t  sh o w s th e  ren a l a r te ry , th e  b ran ch es in to  w hich i t  d iv ides, th e  position  
a n d  a rra n g e m e n t of th e  p r im a ry  and  se c o n d a ry  a rte rie s  in  th e  re n a l su b stan ce , 
th e  th ic k n e s s  of th e  in d iv id u a l vessels, t h a t  is th e ir  pa tho log ic  d i la ta tio n  and  
c o n s tr ic t io n , and  in  th e  case o f an  occlusion, th e  anom alous absence o f a rte rie s
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in  whole a reas . I t  is from  th e se  observa tions t h a t  one has to  conclude to  th e  
disease of th e  k id n ey .
Two tec h n iq u e s  of re n a l an g io g rap h y  a re  c u rre n t. In  one th e  c o n tr a s t  
m a te ria l is in je c te d  d irec tly  in to  th e  a b d o m in a l a o r ta  (D os Sa n t o s ). T he 
o th e r is an  in d ire c t m eth o d  (S e l d i n g e r ), in  w h ich  th e  co n tra s t m e d iu m  is 
ad m in is te red  b y  w ay  of an  a b o u t 20 cm  long  p o ly v in y l ca th e te r in tro d u c e d  
th ro u g h  th e  fem o ra l a r te ry  to  reach  th e  a o r ta . G iven  ad eq u a te  X -ra y  e q u ip ­
m en t and  c o m p e te n t ex am in ers , th e  m ed ium  m a y  be in jec ted  via  th e  r a d ia l  
a r te ry . R en a l a n g io g rap h y  is a te s t  th a t  has n o t  b een  used  in  th is  d e p a r tm e n t  
a n d  I  have  a d o u b t i f  i t  w ill ev e r be used  b y  us.
W hy do I  v iew  ren a l a rte rio g ram s w ith  su c h  c ritic a l re se rv a tio n ?
T w en ty  y e a rs  ago, to g e th e r  w ith  K á d á r  f ro m  th e  In s ti tu te  o f A n a to m y  
we s tu d ied  in  co rrosion  p re p a ra tio n s  th e  vessels o f  h u m a n  kidneys re m o v e d  a t  
o p era tion  an d  o f k idneys fro m  ex p e rim en ta l a n im a ls . In  su m m ariz in g  o u r 
find ings I  w ould  f ir s t  o f all say  t h a t  even in ta c t  k id n e y s  differ from  e ach  o th e r  
in  th e ir  v a scu la riza tio n . D iseased  k idneys n a tu ra l ly  p resen t d iffering p ic tu re s  
depend ing  on th e  pa tho log ic  process. In  re n a l  tu b e rcu lo sis  some or a ll th e  
vessels m ay  be m issing in  th e  d es tro y ed  p o rtio n  o f  th e  p a renchym a. H o w ev e r, 
I  am  ce rta in  t h a t  we can ju s t  as re liab ly  d e te rm in e  size and  s itu a tio n  o f  a 
c a v ity  w ith o u t re so rtin g  to  ao rto g ra p h y . O r le t  us ta k e  p re h y d ro n ep h ro sis . 
W h a t b en e fit c an  be derived  from  m aking  o u t  t h a t  one or the  o th e r  o f  th e  
blood vessels p u sh ed  a p a r t  in  th e  form  o f a sp re a d  fan  trav erses  th e  u re te r  a n d  
is th e  cause o f th e  co n d itio n ?  S till a n o th e r e x a m p le , how  does th e  a d v a n ta g e  
to  be gained  fro m  a re p re se n ta tio n  of th e  p e n d u lo u s  vessels of a p to tic  b u t  
read ily  p a lp ab le  k id n ey , th a t  w ould  yield th e  ty p ic a l  X -ray  p ic tu re , co m p a re  
w ith  such possib le  com plica tions of a n g io g rap h y  as , fo r instance , a co llap se  
lastin g  for sev e ra l hou rs?
In  m y  o p in ion  those are  b u t  ra re  in s tan ces  in  w hich  th e  aim  c a n n o t be 
a tta in e d  b y  o th e r  d iagnostic  m ean s app lied  s te p  b y  s te p , th e ir  fa ilu re  fo rc in g  
us to  re so rt to  an g io g rap h y , so d ifficu lt to  e v a lu a te  a n d  often  accom pan ied  b y  h a ­
zards.
A  m eth o d  h as  recen tly  been  e lab o ra ted  b y  H a r r i s , A lle n  and  P o r c h  [1] 
to  e lim inate  th e  h aza rd s . T he p a tie n t  lies su p in e  w ith  th e  arm s o u ts tre tc h e d  
to form  r ig h t angles to  th e  t ru n k .  E v e ry th in g  h a v in g  been p rep ared  to  ta k e  
X -rays a t one-second in te rv a ls , a th ic k  needle is in se r te d  in  each c u b ita l v e in , 
th ro u g h  w hich  5 m g of dehydrocho lic  acid , 1 m l o f  a 50 per cen t m e th io d a l 
sodium  an d  44 p e r cen t saline so lu tion  is in tro d u c e d  to  ascerta in  th e  c irc u la tio n  
tim e  and  th e  degree of se n s itiv ity  to  m e th io d a l. F if ty  m l of a 90 p e r  c e n t 
m eth ioda l so d iu m  so lu tion  is th e n  in jec ted  in to  b o th  veins. The f ir s t  X - r a y  
is m ade tw o  or th re e  seconds before  th e  a sc e r ta in e d  c ircu la tion  tim e , a n d  is 
followed b y  10 to  15 p h o to g rap h s  ta k e n  one second  a p a r t .
Venography  is a n o th e r m e th o d  d ifficu lt to  e v a lu a te ;  th e  m ore so as
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th e  c o n tra s t  m ed ium  in tro d u c e d  th ro u g h  th e  saphenous vein  can  o n ly  reach  
th e  re n a l  vein  if, a t  th e  g iven  m om en t, th e  p ressu re  in  the  in fe rio r v e n a  cav a  
is o n  th e  rise. T h is can  be achieved b y  th e  p a tie n t perfo rm ing  a Valsalva  
m a n o e u v re .
A  m ore re c e n t p ro ced u re  is ren a l b io p sy . I t  is a h igh ly  sp ec ia lized  b u t  
m o re  rew ard in g  te c h n iq u e  th a n  are m ost o th e rs . B iopsy has been u sed  fo r  a long
Fig. 10. Pneum oretroperitoneal exam ination
t im e  in  d iagnosing d iseases of th e  sp leen  a n d  th e  liver, b u t  in  con n ec tio n  
w i th  th e  k idney  w as f i r s t  s tu d ied  in  1943. I n  th e  la s t ten  y ea rs  o r so re n a l 
b io p s y  has gained g ra d u a l accep tance . In  a few  in s titu te s  it  has been  p erfo rm ed  
in  n u m b ers  th a t  p e rm it s ta tis tic a l e v a lu a tio n , showing its  a d v a n ta g e s  over 
o th e r  m ethods in  c e r ta in  cond itions. In  H u n g a ry , it  has been s tu d ie d  espec ia lly  
in  th e  2nd D e p a r tm e n t o f M edicine o f  th e  U n iv ersity  M edical School in 
D eb recen .
S ignifican t im p o r ta n c e  a ttach es  to  b io p sy  in  in s titu te s  e q u ip p e d  w ith  
a n  a rtif ic ia l k id n ey , fo r th e re  i t  a ffords a b asis  for prognosis, e sp ec ia lly  in  
in te rc a p illa ry  g lom erulosclerosis and ch ro n ic  g lom eru lonephritis .
R ena l b iopsy  is p erfo rm ed  b y  us w ith  S ilv e rm an ’s needle. T h e  f i r s t  th in g  
is to  e s tab lish  th e  e x a c t position  of th e  k id n e y  in  b o th  th e  r e c u m b e n t an d  
th e  s it t in g  position . F o llow ing  local a n a e s th e s ia  th e  needle is slow ly  in se rte d  
a t  th e  r ig h t h e igh t a n d  a t  tw o  fingers’ b r e a d th  from  the  edge o f th e  v e r te b ra e . 
T h e  experienced  su rg eo n  develops a fee ling  fo r  th e  ind iv idual la y e rs , a n d  even
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senses th e  needle’s p assag e  th ro u g h  th e  re n a l capsu le . A h a e m a to m a , v a ry in g  
in  size, is a possible co m p lica tio n . Y e t, i t  is n o t fo r every  d o c to r  to  hand le  
a b io p sy  needle. In  o u r d e p a r tm e n t, d u rin g  th e  la s t th re e  y ears , a b o u t a h u n d red  
re n a l b iopsies, in c lu d in g  th o se  done fo r o th e r  d e p a rtm e n ts , h a v e  been  p e r­
fo rm ed , an d  all b y  th e  sam e experienced  colleagues —  still we h a d  a case th a t  
en d ed  fa ta lly .
T he la te s t re n a l te s t ,  developed  a b o u t six  y ea rs  ago, is radiorenography. 
T he f ir s t  to  describe iso to p ic  n e p h ro g ra p h y  w as W in t e r  [3]. T he essence of 
th e  m e th o d  ist th a t  a ra d io a c tiv e  su b stan ce  (131I rad io ren o g rap h in ) is a d m in ­
is te re d  in tra v e n o u s ly , a n d  th e  a m o u n t co llected  b y  th e  k id n e y  is e s tim a te d  
b y  a sc in tim e te r p laced  above th e  o rgan . U n d e r n o rm a l co n d itio n s, th e  in s tru ­
m en t c learly  d is tin g u ish es  th re e  sep a ra te  p h ases . F irs t , th e  in c rease  in  ren a l 
b lood  flow  occuring fo u r  or five  m in u tes  a f te r  th e  in jec tio n  ( in d ica ted  b y  a 
steep  rise o f th e  cu rv e ); in  a n o th e r  th ree  to  six  m in u te s  i t  m easures th e  increase 
in  tu b u la r  secretion  ( in d ica ted  b y  a less steep  rise o f th e  cu rv e); in  y e t  a n o th e r 
six  to  e ig h t m inu tes i t  reg is te rs  a decreased  a c tiv i ty  due to  th e  u rin e  being 
tra n sp o r te d .
Should  th ere  be a decreased  blood Полу, th e  in it ia l  rise w ill be less sh a rp . 
Is th e  tu b u la r  fu n c tio n  im p a ired , a m o d era te  an d  slow rise w ill be reg is te red  
in  th e  second phase, w h ich  is th e  m ost v a lu ab le  from  th e  d iag n o stic  p o in t of 
v iew . W here th e re  is d is tu rb e d  ex cre tio n , e.g., congestion  an d  d ila ta tio n  of 
th e  re n a l pelvis, th e  cu rv e  w ill assum e th e  sh ap e  o f  a horseshoe, i f  th e  p a re n ­
ch y m a  is dam aged  as w ell.
A ccordingly , th e  d iag n o stic  value o f th e  m e th o d  lies in  th e  f a c t  th a t  i t  
enab les us to  observe each  o f th e  th ree  p h ases , a n d  to  com pare th e  se p a ra te  
cu rves ob ta in ed  s im u lta n e o u s ly  for each  k id n ey .
W e have now  b een  u rg in g  th e  accep tan ce  o f  th e  m eth o d  fo r th re e  y ea rs  
b ecause , a lth o u g h  i t  is n o t  in d isp en sab le , th e  m a n y  b en e fits  th a t  can  be claim ed 
fo r i t ,  m an ifestly  fa v o u r  its  in tro d u c tio n . T he ad v a n ta g e s  a re : 1. th e  p a tie n t 
is g iven  a single in je c tio n ; 2. a sep a ra te  p ic tu re  is o b ta in ed  o f each  o f  th e  tw o  
k id n ey s; 3. th e  a m o u n t o f  131I  to  be in tro d u c e d  is so sm all as to  cau se  no side 
effec ts a t  all; 4. no p re lim in a ry  p re p a ra tio n  of th e  p a tie n t b e in g  needed , 
th e  m e th o d  can be p e rfo rm ed  in  o u tp a tie n ts ;  5. th e  r a d ia n t e n e rg y  is only  
1 p e r cen t of th a t  re q u ire d  in  in trav en o u s  p y e lo g rap h y , and  its  ad v e rse  effect 
is p ro p o rtio n a te ly  less; 6. ev a lu a tio n  o f th e  re su lts  ta k e s  n o t m ore  th a n  one 
h a lf  h o u r.
N a tu ra lly , th e  m e th o d  does n o t supersede  all o thers, b u t  i t  can  well 
rep lace  som e of tho se  in v o lv in g  th e  use o f in s tru m e n ts . This is a g re a t b en efit, 
p a r tic u la r ly  w ith  c r itic a lly  ill p a tie n ts .
T here  are n u m ero u s  p rocedures th a t  we h av e  n o t m en tio n ed , b u t  n o t 
because  we th in k  we can  do w ith o u t th em . O n th e  c o n tra ry , u rin e  o u tp u t  and  
specific  g ra v ity  m e a su re m e n ts , te s ts  o f th e  k id n e y ’s a b ility  to  c o n c e n tra te
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u r in e , or to  produce a d i lu te  u rin e , and  a n u m b e r  o f o th e r sim ple te s ts , are  
c e r ta in ly  ind ispensab le . M ore th a n  th is , th e  sim ple an d  harm less te s ts  shou ld  
a lw a y s  come firs t, th e  m o re  in tr ic a te  and  h a z a rd o u s  ones follow ing on ly  if  an d  
w h e n  necessity  req u ire s .
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V ast, p ra c tic a lly  boundless, is th e  l i te ra tu re  I  am  to  su rvey . M y le c tu re  
c an n o t possib ly  be ex h au stiv e . I t  m u s t be lim ited  to  th e  th e rap eu tic  re c o m m e n d ­
a tio n s m ade on th e  basis of m o d ern  know ledge. N or can  i t  ex ten d  to  te c h n ic a l 
de ta ils . In s te a d , I  shall en d eav o u r to  sk e tch  o u t th e  theo re tica l b a c k g ro u n d , 
in th e  sp ir it o f S. K o r á n y i .
Glomerular nephritis
The p rogress in  th e  e tio logy  an d  p a th o g en esis  of g lom erular n e p h r i t is ,  
w hich has m a rk e d  th e  last te n  y ea rs , has h a d  its  effect on th e  t r e a tm e n t  of 
th e  d isease. A c ritic a l ev a lu a tio n  o f  th e  new  th e re p e u tic  m ethods is a t a s k  of 
e x tra o rd in a ry  d iff ic u lty  as th e  d a ta  so fa r a ccu m u la ted  are in su ff ic ie n t fo r 
re liab ly  e v a lu a tin g  th e  re su lts . N ev erth e less , i t  is possible, to  fo rm u la te  a 
p rogram m e o f m an ag em en t.
The acute stage
Diet. To b eg in  w ith , the  la te s t  d rugs h a v e  o u td a te d  n e ith e r b e d  re s t  n o r 
d ie ta ry  m easu res. On th e  c o n tra ry , in  th e  l ig h t o f  recen t research  ru le s  o f  d ie t 
seem  to  be assu m in g  a new sign ificance . V o l h a r d  [119], during  W o rld  W a r I, 
p rescribed  fa s tin g  an d  w ith h o ld in g  all flu id s , to  avo id  cerebral o ed em a w h ich  
p roved  fa ta l in  one o u t of ev e ry  te n  cases o f  a c u te  n ep h ritis . Sa r r e  [9 8 ] ,  even  
to d a y , holds t h a t  th e  V olhard  cu re  is no k id n e y  cu re . We are u n a b le  to  sh a re  
his v iew : th e  re su lts  call for an  im m un o lo g ica l e x p lan a tio n .
G lom eru lar n ep h ritis  is an  exp ression  o f  an  a n tig e n -a n tib o d y  re a c tio n . 
On th e  o th e r h a n d , a co rrelation  is know n to  e x is t b e tw een  a n tib o d y  fo rm a tio n  
an d  p ro te in  in ta k e . U nequ ivocal ev idence p a r tic u la r ly  shows t h a t  in c re a se d  
p ro te in  in ta k e  is conducive to  a n tib o d y  fo rm a tio n . F arr  an d  S m a d e l  [25], 
an d  la te r  D u t z  [22], d em o n stra ted  th a t  a d ie t  r ich  in  p ro te in  a g g ra v a te s  th e  
Ma s u g i  ty p e  n e p h ritis , w hich h a s  an  in d isp u ta b le  im m unologic b a c k g ro u n d . 
S ta r tin g  from  clin ica l experience m ade d u rin g  th e  blockade of L e n in g ra d , 
T s h e r v j a k o v s k i  an d  K ovaljov  [114] estab lish ed  th a t  fasting  is o f  b e n e fic ia l 
effect in  Ma s u g i  n ep h ritis . On th e se  g ro u n d s, a n d  in  th e  hope o f  in h ib it in g  
th e re b y  p a th o g en ic  a n tib o d y  fo rm a tio n , th e  p a tie n ts  w ith  acu te  n e p h r i t is
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a re  k e p t  a t  our D e p a r tm e n t on a fru it d ie t  as long  as th e y  can  to le ra te  i t .  
U su a lly , th e y  s ta r t  re v o ltin g  against i t  a f te r  e ig h t days or so. T h ey  a re  th e n  
p la c e d  on a s tr ic tly  lo w -p ro te in  v eg e ta rian  d ie t  w hich  is to  la s t, p re fe ra b ly , 
as lo n g  as clinical a n d  im m unolog ica l signs o f  th e  active c h a ra c te r  o f the  
d isease  (h em atu ria , d ec rea se  in  serum  c o m p le m e n t, etc .) persist. In  urem ic 
p a t ie n ts  a fru it d ie t is o f  course c o n tra in d ic a te d  on accoun t of th e  d a n g e r  of 
h y p e rk a le m ia .
P enicillin . G lo m eru la r n ep hritis  is an a lle rg ic  d isease, and so i t  is in princ ip le  
a m e n a b le  to  causal t r e a tm e n t  by  e lim ina tion  o f  th e  an tig en . R a m m e l k a m p  an d  
W e a v e r  [88], in  1953, c la im ed  th e  ex istence  o f  “ n ep h rito g en ic” strep to co ccu s  
s tr a in s ,  viz. ty p es 4 , 12, 25, an d  the  R ed  L ak e  [87]. The la s t one —  labe lled  
re c e n t ly  ty p e  49 —  w h ich  th e y  were unab le  to  id e n tify  w ith  an y  o f th e  know n  
ty p e s ,  was in c r im in a te d  to  be the  cau sa tiv e  a g e n t of th e  sca rle t fev e r an d  
n e p h r i t is  epidem ics ex p e rien ced  in  an In d ia n  R ese rv a tio n  a t  R ed L ak e , M in­
n e s o ta . The view  h as since been  confirm ed b ac te rio lo g ica lly  in  n u m ero u s  areas 
g eo g rap h ica lly  re m o te  fro m  one an o th er [90, 94, 105, 120]. O u ts ta n d in g  am ong  
th e s e  from  the  p o in t o f v iew  of th e ra p e u tic  v a lu e  are  th e  resu lts  o f W il m e rs  
e t  a l. 1121] who cou ld  iso la te  th e  ty p e  12 s tre p to c o c c i from  th e  th ro a t  or nose 
o f 28 o u t of 31 p a tie n ts  w ith  clinically a c u te  g lo m eru la r n ep h ritis , in  v a rious 
h o s p ita ls  of E n g lan d  a n d  W ales. This w ould a p p e a r  to  form  a basis for re g a rd ­
in g  a c u te  n ep h ritic  p a t ie n ts  as carriers o f “ n e p h rito g e n ic ” s trep to co cc i, and  
so i t  seem s adv isab le  to  t r e a t  th em  w ith  p en ic illin  w ith o u t delay , n o t a w a itin g  
th e  bacterio log ical re su lts . T h ro a t cu ltu res fro m  a b o u t h a lf  th e  acu te  cases in 
o u r  c lin ical m a te r ia l n eed ed  to  p a rtic u la r  e ffo rts  to  yield b e ta  h em o ly tic  
s trep to co cc i.
In  g lom erular n e p h r it is ,  m ore th a n  in  a n y  o th e r  disease, it  is in d isp en sab le  
t h a t  before in it ia tin g  p en ic illin  tre a tm e n t th e  p a tie n t  should be te s te d  for 
h y p e rse n s itiv ity , fo r in  a d d itio n  to  a n a p h y la x is , p a ra lle rg y  th re a te n s . In s te a d  
o f  th e  sim ple in tra c u ta n e o u s , th e  m odern  s c ra tc h  te s t  should  be em ployed  
[54, 75, 104]. An in tra c u ta n e o u s  penicillin  in je c tio n  m ight b rin g  fo r th  fa ta l  
a n a p h y la x is . In  e s ta b lish e d  cases of h y p e rse n s it iv ity  to  penicillin , e ry th ro m y c in  
sh o u ld  be ad m in is te red , in  fu ll doses.
Rem oval o f  in fective  fo c i. Are we s till ju s t i f ie d  in  rem oving  foci in  th e  
p re s e n t  a n tib a c te r ia l e ra ?
D e n ta l foci h a v e  lo s t m uch of th e  im p o r ta n c e  th a t  had  fo rm erly  been 
a t t r ib u te d  to  th e m  as c en tre s  of in fec tio n . A cco rd in g  to  S e e l e m a n n  [103],  
m o s tly  Str. sa livarius  o n ly  can be c u ltiv a te d  f ro m  th e m , an  o rgan ism  devo id  
o f  an tig en ic  fu n c tio n . In  th e  available l i te ra tu re  I  have failed to  f in d  a single 
re p o r t  o f “ n e p h rito g en ic”  strep tococcus h a v in g  b een  cu ltu red  from  a p e riap ica l 
abscess.
T onsillec tom y is seen  in an e n tire ly  d iffe re n t ligh t. In  S a r r e ’s [98] 
o p in io n , i t  is s till in  p la c e ; we too  consider i t  in d ic a te d  in view  of th e  possible
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resid u a l h e m a tu r ia  or re s id u a l p ro te in u ria . In  o u r experience th e  o p e ra tio n , 
a lth o u g h  p e rfo rm ed  un d er pen ic illin  p ro te c tio n ,o f te n  ag g rav a tes  th e s y m p to m s . 
T he reac tio n  a b a te s  in  a few  d ay s , b u t a d ra m a tic  im p ro v em en t is seldom  
seen. I t  is as y e t  im possible to  p red ic t in  an  in d iv id u a l case w h a t e ffec t to n ­
sillec to m y  w ill have  on a c u te  n ep h ritis . T he gen era l view  is th a t  th e  tonsils  
should  be rem o v ed  because th e y  m ig h t h a rb o u r  h id d e n  in fec tive  foci. H ow ever, 
the  m a tte r  is n o t as sim ple as t h a t ;  in o u r c lin ica l m a te ria l th e  in side  o f  th e  
to nsil w as in  each  case found  to  be free from  b e ta  hem oly tic  s trep to co cc i and  
show ing no sign  of acu te  in fla m m a tio n  ( R a u s s , R omhÁNYi ). A t p re se n t we 
have  n o th in g  b u t  su p p ositions to  guide us in  in te rp re tin g  th e  effects o f  to n ­
sillectom y. W h a t we know  fo r ce rta in  is t h a t  th e ’-e are e x tra re n a l an tig en s 
capable  o f s ta r t in g  im m unologic  processes t h a t  re su lt in  n ep h ritis . N ep h ro to x ic  
serum  w as p ro d u ced  in an im als  o f a n o th e r species b y  Se e g a l  an d  L o e b  [102], 
using p la c e n ta ;  b y  H ámori a n d  O láh  [42, 43 ], u sin g  s to m ach ; an d  b y  S t r e h ­
l er  [109], u sin g  a o rta  an tig en . A n a u to se n s itiz a tio n  in h u m an  disease is con­
ceivable n o t o n ly  w ith in  th e  k id n ey , b u t also a t  th e  site  o f th e  “ f i r s t”  d isease,
i.e . o f d irec t c o n ta c t be tw een  th e  b ac te ria  an d  th e  cap illa ry  a n tig en , w here  th e  
fo rm er in te rfe re  w ith  th e  la t te r ,  or th e  tw o  com bine  to  form  com p le te  a n t i ­
gen [39].
Corticosteroids. Pen icillin  h as  failed to  b rin g  us th e  so lu tion  o f how  to  
tre a t  n e p h ritis , p ro b ab ly  because  th e  disease is th e  clinical m a n ife s ta tio n  of 
an  in tr ic a te  im m unolog ical m echan ism . S tu d y in g  th e  lite ra tu re  m ak es one 
feel conv inced  th a t  each o f  th e  p re sen tly  p resu p p o sed  allergic m echan ism s 
comes to  p la y  a p a r t  in th e  o rig in  or in  one or th e  o th e r process o f  th e  disease 
(the  slow progression  of ch ron ic  n ep h ritis , a c u te  ex ace rb a tio n s , e tc .) . T he chain  
of such  a llerg ic  m echanism s com prises s tre p to c o c c a l sen s itiza tio n , so luble 
a n tig e n -a n tib o d y  com plex, in v erse  ac tiv e  a n a p h y la x is , an d , as its  la s t  link , 
au to -im m u n iza tio n  [37, 38, 39]. Penicillin  e x e r ts  no influence on th e  a u to ­
im m une re a c tio n s  w herefore i t  is adv isab le  to  a p p ly  general an tia lle rg ic  th e r ­
apy . P a r tic u la r ly , I  am  h a v in g  in  m ind  th e  co rtico id  horm ones a n d  th e  m an y  
v a ria n ts  w h ich  have  been developed  from  th e m  such  as p red n iso n e , p re d n i­
solone, d ex am e th aso n e , e tc .
The m o st ex ten siv e ly  d e b a te d  q u estio n  o f th e  tre a tm e n t o f g lo m eru la r 
n ep h ritis  is t h a t  concerned  w ith  th e  use of co rtico s te ro id s . In  our e x p e rim e n ts  
carried  o u t in  co llabo ra tion  w ith  Cz ir n e r , R i b o r  an d  G o fm an  [44 ] ,  p re d n i­
sone as w ell as predniso lone fa iled  to  b rin g  a b o u t a sud d en  fav o u rab le  change 
in  acu te  n e p h ritis  ru n n in g  a p ro tra c te d  course o r in  im m uno log ica lly  ac tiv e  
chronic n e p h ritis . The re su lts  o b ta in ed  in  a c u te  n ep h ritis  f lu c tu a te d  w idely ; 
som e w ere fav o u rab le , o th e rs  u n fav o u rab le , y e t  o thers perh ap s to o  good to  
be tru e , b u t  —  to  all ap p earan ces —  all con fo rm ed  w ith  th e  o rig inal d y n am ism  
o f th e  p a th o lo g ic  process. P lease  no te  m y  em phasis  on a p p a re n t  con­
fo rm ity  !
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I f  in te rru p te d  befo re  co m p le te  reco v e ry  from  acu te  n e p h ritis , p re d n i­
so lo n e  w as found  by  us to  en h a n c e  m ic ro h e m a tu ria  as d e te rm ined  b y  A d d i s ’s 
m e th o d  [1]; m oreover, in  one  case v isib le h e m a tu r ia  w as n o te d  one d a y  
a f te r  d isco n tin u an ce  of th e  d ru g . T his seem s to  p ro v e  its  efficacy.
R e u b i  [93] considers co rtico s te ro id  th e ra p y  co n tra in d ica ted  in  genera l. 
A m o n g  th e  A m erican w o rk e rs  th e re  is d ivergence  o f opinion. D a n o w s k i  and  
Ma t e e r  [20] assert th a t  A C T H  an d  co rtiso n e , i f  ad m in is te red  in  th e  p ro p e r 
d o ses  (200 I . U. of A C T H , re sp ec tiv e ly  300 m g o f co rtisone , d a ily , d iv id ed  
in  e q u a l  q u an titie s , over a p e r io d  o f four w eeks) in h ib it tra n s itio n  fro m  a c u te  
to  c h ro n ic  form s. O th er a u th o rs  are  n o t e n th u s ia s tic  ab o u t th e  use o f c o r ti­
c o s te ro n e  in  th e  t r e a tm e n t  o f  acu te  g lo m eru la r n ep h ritis  [15, 51, 62, 113]. 
R e p o r ts  concerning p red n iso n e  and  p redn iso lone  tre a tm e n t are re m a rk a b ly  
s c a rc e , a n d  do no t seem  to  h a v e  as y e t been  w o rk ed  up  s ta tis tic a lly . To sh ap e  
a  d e f in i t iv e  opinion w ould  re q u ire  th e  s tu d y  o f  a large case m a te r ia l, in  v iew  
o f  t h e  m a rk e d  te n d e n c y  fo r  sp o n tan eo u s re c o v e ry  of g lom eru lar n e p h ritis .
T h e  follow ing p o in ts  em erge  as m ain  conclusions to  be d ra w n  from  
a n im a l  ex p erim en ts .
T h e  f irs t  in d iffe ren t f in d in g s  [33, 65] w ere follow ed b y  re p o r ts  o f  
S p ü h l e r  e t  al. [106, 107, 123] t h a t  in  ra b b its  in je c te d  w ith  n e p h ro to x in  huge 
d o ses  o f  co rtisone (25 m g /kg , d a ily ) in h ib ite d  th e  fo rm a tio n  of a n tib o d y  a g a in s t 
fo re ig n  p ro te in , and  p ra c tic a lly  p re v e n te d  th e  d ev e lo p m en t of Ma s u g i  n e p h ritis . 
A C T H  w as found to  a c t s im ila r ly  [118]. M o e n c h  an d  V ogt [80] ad v ise  g rea t 
c a u t io n  in  th e  d e te rm in a tio n  o f  doses, h av in g  fo u n d  th a t  Ma s u g i  n e p h r it is  in 
r a t s  is  in flu en ced  fa v o u ra b ly  b y  sm all doses b u t  ad v erse ly  b y  large  doses o f 
p re d n iso lo n e .
I n  o u r ex perim en ts c a r r ie d  o u t w ith  Cz i r n e r  an d  G o fm an  [46], p re d n i­
so lo n e  (D i-A dreson-F  A q u o su m , O rganon, O ss), irre sp ec tiv e  of dosage , n e ith e r  
p r e v e n te d  Masug i  n e p h ritis  n o r  in h ib ite d  a n tib o d y  fo rm atio n  a g a in s t fo re ign  
p r o te in ,  b u t  is a p p a re n tly  m o d e ra te d  th e  p a th o lo g ic  process.
A cco rd in g  to  L a n g e  e t  a l. [71] triam c in o lo n e  (9 -a lpha-fluo ro -16 -a lpha- 
h y d ro x y -p re d n iso lo n e ) is o f  v a lu e  in  av o id ing  u rem ia . In  in te re s tin g  e x p e ri­
m e n ts  J u l e sz  e t al. [56] sh o w ed  th a t  im p la n ta tio n  of p i tu i ta ry  fa v o u ra b ly  
a ffe c ts  M a s u g i  n ep h ritis .
T o  sum m arize, we in c lin e  to  th e  v iew  t h a t  s tero id  th e ra p y  sh o u ld  be 
a p p lie d  in  all active cases o f  g lom eru lar n e p h r it is . We consider th e  d isease 
a c t iv e  as long as ro u tin e  A d d i s  [1] coun ts re v e a l h e m a tu ria  or th e  co m p lem en t 
le v e l is low . S tero id  p re p a ra tio n s  th a t  cause no  sod ium  re te n tio n  sh o u ld  be 
g iv e n  p re fe ren ce . The m e d iu m  dose is reco m m en d ed  as th e  dose o f  choice. 
T r e a tm e n t  should  be c o n tin u e d , i f  n ecessary , fo r m o n th s, u n til  th e  c lin ical 
a n d  im m u n o lo g ica l signs o f  a c tiv e  disease h a v e  d isap p eared .
S te ro id  th e ra p y  is n o t  w ith o u t danger. I t s  p re sc rip tio n  m u st be p reced ed  
b y  th e  sam e de libera tions as go before a m a jo r  su rg ica l o p e ra tio n . I ts  r isk s
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m u st be carefu lly  w eighed  a g a in s t th e  b en efits  to  be ex p ec ted . W h a t d an g ers  
does e n ta il p ro longed  tr e a tm e n t  w ith  stero id  h o rm o n es  ? T here  are th re e  o ccu r­
rences to  consider, viz.
1. P erfo ra tio n  o f th e  s to m ach , gastric  h em o rrh ag e .
2. A drenal a tro p h y .
3. In fec tion .
The g rea te s t th r e a t  a re  gastric  com p lica tio n s. To o b ta in  d irec t in fo rm a ­
tio n  we s tu d ied  th e  e ffec t o f cortisone and  p red n iso lo n e  on th e  gastric  m ucous 
m em b ran e  (H á m o r i , N e m e s  an d  H a l ; 48). C ortisone d id  n o t enhance  th e  
u lcerogenic ac tio n  o f v a g o to m y  in  th e  r a b b it ;  a n d  p redn iso lone  (D i-A dreson  F , 
O rganon , Oss), m ost in te re s tin g ly , induced  u lcers  b u t  ex cep tio n a lly  in  th e  
s to m ach  o f th e  dog. I t  d id , how ever, g rea tly  ad v a n c e  progression  o f c incophen  
u lcers. P redniso lone in  c o m b in a tio n  w ith  c in co p h en  w as found  to  give rise  to  
ex ten siv e  u lcers. In  v iew  o f th ese  observa tions a ll o u r p a tie n ts  are  f ir s t  su b ­
je c te d  to  an  X -ra y  e x a m in a tio n  and  those  show ing  an  u lcer are n o t t r e a te d  
w ith  p redniso lone. R esponsab le  secu rity  m ig h t be a tta in e d  by  com bin ing  th e  
a d m in is tra tio n  of s te ro id s  w ith  an tac id  d rugs. P o ta ss iu m  deficiency  m u s t o f  
course be p rev en ted  b y  a d e q u a te  doses, p ro v id e d  th e  p a tie n t  is n o t u rem ic . 
W e recom m end  40 — 50 m g o f predniso lone d a ily , a su ffic ien t q u a n t i ty  o f  
so d ium  b ica rb o n a te , an d  1 g o f po tassium  c h lo ra te  t . i .d .
A drenal a tro p h y  m a y  be le th a l, as in  th e  cases re p o rte d  b y  H ajós  [34] 
a n d  F a rk as  [24]. B u t th e  feedback  effect is p e rh a p s  n o t as dangerous as it  
w as fo rm erly  th o u g h t to  be. V e c s e i  and  K e m é n y  [117] estab lish ed  th a t  p re d n i­
solone, w h e th e r a d m in is te red  con tinuously  or a t  in te rv a ls , reduced  endogenous 
co rtico id  p ro d u c tio n  in  th e  r a t ,  b u t  th e  feed b ack  e ffec t began  to  w ear o ff a f te r  
som e tim e . This m eans t h a t  p ro longed ste ro id  th e ra p y  does n o t enhance  th is  
u n to w a rd  effect. O ur m e th o d  of sh ield ing th e  p a t ie n t  aga in st th e  ca ren cy  
syn d ro m e is to  d isco n tin u e  p redniso lone g ra d u a lly , in  th e  course o f a b o u t tw o  
w eeks. In  our op in ion  A C T H  does little , i f  a n y th in g , to  reduce  th e  feed b ack  
e ffec t, and  so its  a d m in is tra tio n  is u n n ecessa ry , an d  m a y  even  be h a rm fu l 
(para lle rgy ).
In fec tion  is e x tre m e ly  ra re , b u t  a t  tim es o f  ep id em ic  in flu en za  it  m a y  be 
a severe th re a t,  as could  be seen d u ring  th e  re c e n t o u tb re a k  o f “ A sia tic”  
in flu en za  in  th is  c o u n try . In  non -v ira l in fec tio n s w id e-sp ec tru m  a n tib io tic s  
h av e  proved  benefic ia l in  e v e ry  one of our cases.
The evidence a t  h a n d  s tro n g ly  in d ica tes  t h a t  i t  is possible to  d im in ish  
th e  side effects o f s te ro id  th e ra p y . H y p e ra c id ity  a n d  estab lished  p ep tic  u lcer 
m en tio n ed  in  th e  h is to ry  co n tra in d ica te  t r e a tm e n t  w ith  ste ro ids, y e t m a n y  
o th e r  w ays are k n o w n  b y  w hich  to  depress a n tib o d y  fo rm atio n .
X -rad ia tion . I t  h as  been  know n for m ore th a n  50 years  th a t  X -ra d ia tio n  
in h ib its  a n tib o d y  fo rm a tio n . B r a u n  an d  M o e l l e r  [11] a tte m p te d  th e  t r e a t ­
m e n t o f g lom eru lar n e p h ritis  w ith  X -ray s a n d  re p o r te d  fav o u rab le  re su lts
4 2 A. HÁMORI
p ro v id e d  n o t m ore th a n  tw o  y ea rs  h ad  e lapsed  since th e  onse t o f th e  d isease. 
X - ra d ia t io n  is capab le  o f p re v e n tin g  th e  ty p e  o f Ma sug i  n e p h ritis  w hich  is 
su p p o se d ly  caused b y  a b ip h as ic  m ech an ism  [60, 61, 89].
N itrogen m ustard. I n  m odel e x p e rim e n ts  w ith  bovine se ru m  gam m a 
g lo b u lin  pathogen ic  a n tib o d y  fo rm a tio n  cou ld  be in h ib ited  b y  n itro g e n  m u s t­
a rd  [100]. T rials w ith  th e  c o m p o u n d  in  h u m an s w ere n o t co n v in c in g  [6]; its 
use  m a y  cause dangerous co m p lica tio n s.
A n tih istam ines. T he  in tr ic a te  im m uno log ica l m echanism  o f g lo m eru la r 
n e p h r i t is  requires our e ffo rts  to  s to p  th e  p a th o lo g ica l process a t  e v e ry  p o in t. 
T h e  a n tig e n -a n tib o d y  re a c tio n  releases d iverse  chem ical m ed ia to rs  from  the  
t is s u e s . L ittle  is know n o f th e se , th o u g h  th e ir  n e u tra liz a tio n  m ig h t form  a 
so u n d  th e ra p e u tic a l a p p ro a c h . T he m ost im p o r ta n t  o f these  m e d ia to rs  are 
h is ta m in e , sero ton in , an d  w h a t are  te rm e d  th e  “ w ild” p o ly p ep tid e s . So far 
re s e a rc h  has been c o n c e n tra te d  m ain ly  u p o n  h is tam in e . D i e c k h o f f  [21] found  
t h a t  n ep h ro to x in  in c reased  th e  h is ta m in e  c o n te n t of ren a l ven o u s b lood  to  
f ro m  th re e  to  four tim es its  n o rm a l. U sing J a n c so ’s ge la tin e -In d ia  in k  m eth o d , 
I  d e m o n s tra te d  in  c o lla b o ra tio n  w ith  T ompa  [49] th e  release o f h is ta m in e  in  
th e  g lo m eru li of ra b b its  in je c te d  w ith  n ep h ro to x ic  d uck  serum . R e u b i  [91, 92] 
o b s e rv e d  th e  benefic ia l e ffec t o f an tazo lin e  in  acu te  g lom eru la r n e p h ritis ; 
h o w e v e r , H a l p e r n  e t al. [35] den ied  the v a lu e  of an tih is tam in ic s  because  th e y  
fo u n d  th a t  p ro m eth az in e  w as u n ab le  to  p re v e n t Masug i  n e p h ritis . A rtific ia l 
h ib e rn a tio n  w ith  ch lo rp ro m az in e -p ro m e th az in e -p e th id in e  co ck ta il a n d  p h ysica l 
c o o lin g , c o n tra ry  to  e x p e c ta tio n , w as fo u n d  to  h a s ten  th e  d e v e lo p m en t of 
M a s u g i  n ep hritis  [115]. In  su m m in g  up  th e  R e u b i  v s . H a l p e r n  d isp u te  one 
m a y  s a y  th a t  p ro m e th az in e  is devo id  of effect b u t  ce rta in  a n tih is ta m in ic  su b ­
s ta n c e s  can  be conceived as b e ing  cap ab le  of p ro duc ing  b en efic ia l re su lts .
I n  co llabora tion  w ith  Cz i r n e r  an d  G o fm a n  [45] we h av e  s tu d ie d  th e  
e f fe c t  th e  p o ten t a n tih is ta m in ic  p re p a ra tio n  ch lo rp h en iram in e  m a le a te  (Chlor- 
t r im e to n  Sc h e r in g ) in  r a b b its  in je c te d  w ith  n e p h ro to x ic  d u ck  se ru m . T he d rug  
h a s  b e e n  found to  have  no  effec t.
N o defin ite  conclusions can  be d raw n  from  clin ical ex p erien ce . R ep o rts  
on  th e  effects of th e  a n tih is ta m in ic  d rugs are  con flic ting ; som e re su lts  have  
b e e n  sa id  to  be fav o u rab le  [5, 10, 18, 66], o th e rs  u n fav o u rab le  [72, 112].
In  sum , the  tru e  v a lu e  o f  th e  a n tih is ta m in ic  drugs has s till to  be  e s ta b ­
l is h e d ;  w hat seems to  be c e r ta in  is t h a t  th e  ran g e  of p re p a ra tio n s  ex e rtin g  
a fa v o u ra b le  in fluence on n e p h r it is  c a n n o t be p a rtic u la r ly  ex ten s iv e .
A nticoagulants. A n in tr ig u in g  q u es tio n  is th a t  of a c o rre la tio n  betw een  
b lo o d  c lo ttin g  and  in f la m m a tio n . J ancsó  an d  K ovács  [55] has re c e n tly  re p o rte d  
t h a t  b y  th e  use of som e new  a n tic o a g u la n ts  (q u a te rn a ry  p o ly am m o n iu m  com ­
p o u n d s  o f po lypep tide  s tru c tu re )  he m o s tly  succeeded in  p re v e n tin g , in  a 
n u m b e r  o f ex p erim en ta lly  in d u ced  in f la m m a to ry  processes, th e  p a th o lo g ica l 
p h e n o m e n a  w hich in te rfe re  w ith  p e rm e a b ility . O th e r a u th o rs  fo u n d  th a t
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h eparin  was cap ab le  o f  p rev e n t in g  th e  loca l [27, 85] as well as th e  generalized  
[27] S h w a r t z m a n  reaction . On the  o ther h and ,  according t o  S a r r e  [97] 
heparin  affords no  protection  aga in st  e x p er im en ta l  glomerular n ep hr it is .
P a th o lo g is ts  have  long ago p o in ted  to  th e  presence, o ccasionally  in  v a s t 
n u m b e rs , of f ib r in  th ro m b i in  th e  g lo m eru la r loops of hu m an s w ith  R e ic h el  
ty p e  g lo m eru la r n ep h ritis . F ib rin  th ro m b i w ere also found  to  be p re se n t in 
re n a l g lo m eru la r lesions o f ra ts  [74] an d  dogs [101] in jec ted  w ith  n ep h ro to x ic  
se ru m . W o rk in g  w ith  n e p h ro to x in - tre a te d  ra b b its , we p ro d u ced  in d ire c t 
ev id en ce  o f th e  c lo ttin g  d is tu rb a n c e . F o llow ing  n e p h ro to x in  t r e a tm e n t ,  th e  
an im als  were g iven  an  in tra v e n o u s  in jec tio n  of In d ia  in k  s tab ilized  w ith  gela tine  
acco rd in g  to  J a n c sÓ. A uto p sy  rev ea led  In d ia - in k  th ro m b i in th e  re n a l a rte rio les , 
p ro v id ed  th e  n ep h ro to x ic  ac tio n  h a d  been  v io len t. P re c ip ita tio n  o f exogenous 
colloid was in te rp re te d  as a sign o f  la te n t  c lo ttin g  d is tu rb an ce  [41]. I t  is im p ro b ­
able th a t  in tra v a sc u la r  co ag u la tio n  shou ld  be responsib le  for all in f la m m a to ry  
p h en o m en a ; nev erth e less , one m ig h t conceive o f it  as a p o in te r in  th e  d irec tio n  
o f  new  th e ra p e u tic  possib ilities, i.e . o f th e  r ig h t ty p e  of c o a g u la n t, app lied  
a t  th e  r ig h t m o m en t, and  for th e  r ig h t period  of tim e.
T he  chronic stage
As has a lre a d y  been s ta te d , th e  t r e a tm e n t  of chronic n e p h ritis  differs 
in  d ependence  on w h e th e r th e  p a th o lo g ica l process is in  th e  ac tiv e  or in ac tiv e  
p h ase . The in a c tiv e  phase req u ires  s tr ic t  o b se rv a tio n  of d ie ta ry  ru les  an d  a 
m ode o f  life t h a t  spares th e  k id n ey s. T he ac tiv e  phase calls for s te ro id  th e ra p y .
K id n ey  denervation. E n co u rag ed  b y  fav o u rab le  c lin ical re su lts , B rod  
an d  A n t o n i n  [14] recom m end  d e n e rv a tio n , b u t  an im al ex p e rim en ts  show  th a t  
i t  has no decisive effect on th e  im m un o lo g ica l process in  th e  k id n ey . H ámori 
an d  K o r á n y i  [47] found  th a t  b ila te ra l d e n e rv a tio n  fails to  p re v e n t th e  onset 
o f Ma s u g i  n e p h ritis , and  u n ila te ra l d e n e rv a tio n  involves th e  d y s fu n c tio n  of 
b o th  k id n ey s. A n ex p lan a tio n  o f  th e  fav o u rab le  clin ical re su lts  re p o rte d  
is, p e rh a p s , th a t  spasm  of th e  in n e rv a te d  a rte rio les  adds itse lf  to  th e  g lo m eru la r 
lesions as a seco n d ary  fac to r  in  m a in ta in in g  th e  n ep h ritic  sy m p to m s. I t  is 
c e r ta in ly  n o t ea sy  to  d e te rm in e  th e  r ig h t tim e  for su rg ery ; p erfo rm ed  p re m a ­
tu re ly  i t  is u n n ecessary , and  done to o  la te  i t  is unreasonab le .
W h a t can  be done in th e  te rm in a l s ta g e ?  U rem ia , th o u g h  th e  f if th  ac t 
o f  a S h ak esp ea rean  trag ed y , s till leaves som e room  for hope, ju s tif ie d  b y  tw o 
new  prom ising  m eth o d s, th e  a r tif ic ia l k id n ey , and  k idney  tra n s p la n ta t io n .
A r tific ia l k idney . The p rob lem s of th e  a rtif ic ia l k idney  have  been  discussed 
in d e ta il a t th e  Congress of H u n g a ria n  In te rn is ts  in  1960. H ere  I  w ould  only 
em phasize  th a t  th e  a rtific ia l k id n ey  m u st n o t be used unless th e re  is reaso n ab le  
hope th a t  a f te r  u rem ia  has been  relieved  th e re  will be im p ro v e m e n t in 
ren a l fun c tio n .
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T h e tech n ica l p ro g ress  in  th is  fie ld  is am az in g . A t th e  congress ju s t  m e n ­
tio n e d  we have  lea rn ed  fro m  S a r r e  [99] t h a t  th in  p o ly v in y l tu b es  a re  now  
in se r te d  in  th e  a r te ry  a n d  th e  vein  of th e  fo rea rm , a n d  le ft in  th em  for d ay s , 
a n d  a llow  e x tra c o rp o rea l d ia ly sis  to  be p e rfo rm ed  re p e a te d ly  an d  co n v en ien tly . 
A sm a ll recep tac le , n o t u n lik e  a tin  for p rese rv es , c an  ho ld  th e  n ew -ty p e  a r t i ­
f ic ia l k id n e y  w hich is d isca rd ed  a fte r  use. H o w ev er, even  w ith  th e  m o d ern  
te c h n iq u e  ex tra c o rp o rea l d ia ly sis  is of no av a il in  th e  te rm in a l stage of p a tie n ts  
w ith  ag lo m eru la r k id n ey s .
K id n e y  transp lan ta tion . The idea  of k id n e y  tra n s p la n ta t io n  h a d  a risen  
m ore  th a n  50 years ago. T h e  tech n ica l d e ta ils  fo r its  perfo rm ance  w ere soon 
e la b o ra te d , b u t b io logical in c o m p a tib ility  o f th e  t r a n s p la n t  w ith  th e  rec ip ien t 
o rg an ism  w as for a long  tim e  an  im p ed im en t. T he ex p erim en ts  of M e r il l  
e t  a l. [76, 77, 82] are  k n o w n  to  all of us; th e y  h a v e  tr a n s p la n te d  k id n ey s w ith  
success b e tw een  id e n tic a l tw in s . The resu lts  a ch iev ed  in  B oston  have n o t been  
p u b lish e d  in  d e ta il b u t  a t  le a s t one tra n s p la n te d  k id n e y  is know n to  have  
r e ta in e d  its  p e rfec t fu n c tio n a l cap ac ity  fo r th re e  y ea rs . U n fo rtu n a te ly , i t  
h a p p e n s  v e ry  ra re ly  t h a t  one o f a pa ir of u n io v u la r  tw in s  should  be p e rfe c tly  
h e a l th y  w hile th e  o th e r  su ffers from  chronic n e p h r it is . The la te s t p rogress is 
to  be  c re d ite d  to  A m erican  [78] an d  F ren ch  [36, 70] clin icians w ho ach iev ed  
im m u n o lo g ica l to le ran ce  in  th e  rec ip ien t b y  su b je c tin g  h im  to  su b le th a l w hole- 
b o d y  ir ra d ia tio n  w ith  400— 460 r. This p ro ced u re  h as  m ade k id n ey  tra n s p la n ­
ta t io n  possible b e tw een  tw in s  w ho have n o t d ev e lo p ed  from  a single ovum .
T h e re  is a n o th e r im p ressiv e  p ossib ility . K id n e y  tr a n s p la n ta tio n  m a y  be 
successfu l i f  th e  re c ip ie n t su ffers from  ag am m ag lo b u lin em ia . To th is  a t  a n y  
ra te  p o in ts  th e  exp erien ce  acq u ired  in  skin  tra n s p la n ta t io n s  [28].
S a r r e  [98] praises cort isone  as the drug o f  choice  in  the  term inal s tage:  
it  re l ie v es  the p a t ie n t s ’ a n x ie t y  and keeps t h e m  so o th e d  to  the  end.
Prevention
A n tib io tic  treatm ent o f  coccogenous in fections. G lom eru lar n e p h ritis  is a 
“ se c o n d ”  disease, th e  “ f i r s t”  b e ing  u sua lly  som e in fec tio n  of th e  u p p e r re sp ira ­
to ry  t r a c t ,  or p y o d erm a . T he “ f i r s t”  disease is th e  p re lu d e  to  th e  tra g e d y . I t  is 
b e s t p re v e n te d  b y  c o m p e te n t an tib io tic  t r e a tm e n t .  A ccord ing  to  K e r p e l - 
F ronitjs e t  al. [63], in  ch ild ren  ea rly  t re a tm e n t o f sc a rle t fever w ith  pen ic illin  
p re v e n ts  in v o lv em en t o f th e  k idneys.
E p idem io log ica l o b se rv a tio n s  revealed  t h a t  t r e a tm e n t  w ith  pen ic illin  of 
c a rr ie rs  o f ty p e  12 s trep to co ccu s  an d  ty p e  12 s tre p to c o c c a l p h a ry n g itis  p re ­
v e n ts  sp read  of n e p h ritis  [86, 108]. On th e  o th e r  h a n d  gam m a g lobulin  t r e a t ­
m e n t o f th e  p a tie n ts  w ith  ty p e  12 s trep to co cca l in fec tio n s n o t only  valueless, 
b u t  m a y  even be h a rm fu l [108]. L et me p o in t to  bov ine  gam m a g lobu lin  
n e p h r it is  ! P ro longed  pen ic illin  tre a tm e n t, as fa r  th e  p rev en tio n  of rh e u m a tic
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re lap ses , is in  m y  o p in ion  u nnecessary  in  n e p h ritis , w here i t  in v o lv e s  certa in  
risk s  (parallergy).
Detection o f  “ nephritogenic”  streptococcus carriers. F o r th e  p rev en tio n  
a n d  con tro l of ep idem ic  o u tb reak s o f n e p h ritis  th e  ideal so lu tio n  w ould  be 
a sy s tem a tic  d e tec tio n  o f carriers of “ n e p h rito g en ic”  s tre p to c o c c u s  stra in s . 
U n fo rtu n a te ly , ty p in g  is an  in tr ic a te  ta s k . F o r th e  tim e b e in g  w e can  only 
su g g est som e p ra c tic a l m easures. P ersons in  c o n ta c t w ith  a c u te  n ep h ritic  
p a tie n ts  should  f re q u e n tly  be exam ined  b ac te rio log ically  for th e  p resence  of 
b e ta  hem oly tic  s trep to co cc i in  th e  th r o a t  an d  th e  nose, a n d  th o se  found 
p o sitiv e  should  be tr e a te d  w ith  penicillin . E a c h  p a tie n t shou ld  b e  considered  
an  in fec tive  source, an d  there fo re  he iso la te d  a n d  m ade to  w ea r a face m ask 
u n t i l  residua l in fec tio n  has been con tro lled .
Pyelonephritis
P y elo n ep h ritis  h as  been  know n fo r over a h u n d red  y ears , b u t  i t  w as only 
in  th e  la s t decade th a t  we becam e p a in fu lly  aw are of its  f re q u e n c y , g rav ity , 
a n d  th e  deplorab le in su ffic iency  of its  th e ra p y .
The acute stage
The tre a tm e n t o f a c u te  p y e lo n ep h ritis  a p p a re n tly  p resen ts no  challeng ing  
p ro b lem s. A ccording to  Co l b y ’s s ta tis tic s  [17], an tib io tic s  are  efficaceous in 
90 p e r  cen t o f th e  cases.
The chronic stage
R eg re ttab ly , th e  co n d itio n  fre q u e n tly  develops in to  th e  c h ro n ic  stage. 
A p p a re n t recovery  is follow ed a fte r  a few  m o n th s  b y  relapses o r th e  in fection  
rem a in s  la te n t for long perio d s, lead ing  u ltim a te ly  to  a to ta l  d e s tru c tio n  of 
th e  k id n ey . C hronic p y e lo n ep h ritis  p roves cu rab le  in  one th ird  o f  th e  cases at 
th e  u tm o s t. The cause o f  re lapses or th e  p e rs is ten ce  of an in fec tio n  is n o t  alw ays 
obv ious. I t  is a t  th is  p o in t th a t  we come in to  con flic t w ith  th e  w e ig h ty  general 
p ro b lem s of organ  d isp o sitio n  an d  organ  im m u n ity .
Rem oval o f  fo c i and  surgical correction o f  urological changes. T h e  p roblem  
o f o rgan  d isposition  m a y  lose som e o f its  in tr ic a c y  if  it  is c o n te m p la te d  in 
th e  lig h t o f th e  fa c t th a t ,  w hile in se rted  as a f i l te r  in  th e  blood p a th ,  th e  k idney , 
b y  w ay  o f th e  u r in a ry  t r a c t ,  com m unica tes d ire c tly  w ith  th e  e x te rn a l  w orld. 
W h a t is s trange  is n o t t h a t  a person shou ld  h av e  p y e lo n ep h ritis , b u t  w h y  no t 
ev e ry b o d y  has i t .  In  fa c t th e re  is ev idence th a t  in  one of ev e ry  f iv e  au topsies 
changes are found  w hich  p o in t to  v a ry in g  degrees of th is  d isease  [95]. The 
spec ia l position  o f th e  k id n e y  in  th e  o rgan ism  exp la in s th e  d is tin c tio n  o f tw o 
ty p e s  o f p y e lo n ep h ritis , v iz . th e  ascend ing  an d  th e  h em atogenous ty p e . In  the
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f i r s t  ty p e ,  some uro logie c h a n g e , such as d e v e lo p m e n ta l anom aly , ca lcu lu s , 
p r o s ta t ic  h y p e rtro p h y , e tc .,  is responsible for th e  p e rs is ten ce  of th e  p a th o lo g ic  
p ro c e s s ;  in  th e  second, th is  is due  to  some a c tiv e  in fec tiv e  focus. I t  follow s 
t h a t  reco v e ry  from  p y e lo n e p h r it is  is in conceivab le  w ith o u t th e  e lim in a tio n  
o f  th e  u n d erly in g  cause. S u cess fu l th e rap y  im p e ra ti  v e ly  requ ires th e  e lim in a tio n  
o f  in fe c tiv e  foci and  th e  s u rg ic a l correction o f u ro lo g ie  changes.
N um erous au th o rs  h a v e  s tu d ie d  the re la tio n sh ip  betw een  p y e lo n e p h ritis  
a n d  h y p e rten s io n . T he q u e s tio n  is w hether n e p h re c to m y  is ju s tified  in  ch ro n ic  
p y e lo n e p h ritis  w hen h y p e r te n s io n  can be in te rp re te d  on th e  basis o f th e  
G o l d b l a t t  m echan ism ? H y p e rte n s io n  develop ing  in  p y e lonephritis  n o t  in fre ­
q u e n t ly  rem inds one o f th e  m a lig n an t form . T h is  u n d erlin es  th e  sign ificance 
o f  th e  question . Som e a u th o r s  regard  n e p h re c to m y  as a lifesaver. O th e rs , 
w h o se  n u m b er is grow ing , k e e p  po in ting  ou t t h a t  p y e lo n ep h ritis  is v e ry  e x cep ­
t io n a l ly  u n ila te ra l an d  t h a t  th e  functioning re n a l  p a ren ch y m a  is d im in ish ed  
b y  n ep h rec to m y .
E v a lu a tin g  th e  d a ta  on  h a n d  I  cannot escape  th e  im pression  th a t  n e p h re c ­
to m y  perfo rm ed  in o rd er to  lo w er blood pressure  is in  m o st cases a w ill-o’-the- 
w isp  schem e. In  Co l b y ’s s ta t is t ic s  [17], for in s ta n c e , we see th a t  o n ly  th re e  
o f  tw e n ty  such o p era tio n s w ere  successful. I t  w o u ld  a p p e a r th a t  n e p h re c to m y  
in  ca se  o f a Goldblatt  ty p e  hypertension  is u n re w a rd in g  excep t in  p a tie n ts  
w i th  s tr ic tu re  of th e  re n a l  a r te r y  verified b y  lu m b a r  a o rto g rap h y . Gö m ö ri 
a n d  S z e n d e i  [30] re c o m m e n d e d  S mithwiCk ’s o p e ra tio n  in  severa l cases o f  
h y p e r te n s io n  supposed to  b e  o f  pyelonephritic  o r ig in ; th e  resu lts  w ere v a r ia b le .
P a tie n ts  w ith  n o th in g  fo r w hich to  o p era te  o n  th e m , co n stitu te  pecu lia r 
p ro b le m s . These cases re q u ir in g  m edical t r e a tm e n t  rep resen t, acco rd in g  to  
B r o d  [13], a t least one t h i r d  o f all the  cases. T h e  h isto ries  som etim es p o in t 
to  c y s to p y e litis , a t  o th e r  t im e s  th e y  give no or n o t  specific  in fo rm a tio n . T h e  
p ro g n o s is  of these n o n -o b s tru c tiv e  form s is m u c h  poorer th a n  th a t  o f th e  
o b s tru c t iv e  form s. I  w o u ld  once more refer to  Co l b y  [17] whose s ta tis t ic s  
sh o w  t h a t  28 per cen t o f  th e  com plicated  fo rm s o f  ch ron ic  p y e lo n ep h ritis  are 
c u ra b le  against only 15 p e r  c e n t of the n o n -co m p lica ted  form s. To p ro v id e  an  
e x p la n a tio n  for th is p a ra d o x ic a l  observation , B r o d  [13] suggests t h a t  m o st 
p a t ie n ts  suffering from  one o f  these  la ten t fo rm s u n d e rg o  tre a tm e n t m u ch  too  
la te .  O ne m ay agree w ith  th o se  who say  th a t  th e  chance of cu ring  ch ro n ic  
p y e lo n e p h ritis  is th e  g r e a te s t  i f  it  is acute.
A pproach ing  th e  q u e s tio n  from  the  P a v lo v ia n  s ta n d p o in t, B rod  [13]  
in  h is  m onograph  u n d e r lin e s  th e  possib ility  t h a t  som e m inor neu rogen ic  
fu n c t io n a l  d istu rbance  im i ta te s  anatom ical o b s tru c tio n  o f th e  u r in a ry  sy s tem . 
T h e  consequences of sev e re  d istu rbances of n e rv o u s  origin are well k n o w n . 
F o r  in s ta n c e , p y e lo n ep h ritis  follow ing p arap leg ia  leav es no hope o f reco v e ry , 
a n d  is m ostly  le thal. L esse r d is tu rb an ces of n e rv o u s  orig in  acquire sign ificance 
i f  th e r e  occurs some in f la m m a to ry  process n e a r  th e  u r in a ry  sy stem . P ro ca in
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b lock  is know n to  h av e  been  recom m ended to  re liev e  spasm s of re flex  o rig in , 
an d  in jec tio n  o f p i tu i tr in , to  reg u la te  w eakened  d y n am ism  [31]. In  m y  v iew , 
e tio log ical t re a tm e n t o f reg io n a l in flam m atio n s  is to  be p referred  to  su ch  
sy m p to m a tic  t re a tm e n t.
Control o fbacteriuria . T he  chronic form s are  u su a lly  tre a te d  b y  p ro longed  
a d m in is tra tio n  o f su lp h o n am id es re la tiv e ly  w ell so luble  in  th e  u rin e , o f  w h ich  
doses o f 1 to  2 g d a ily  are p rescrib ed  in te rm itte n tly  fo r m o n th s, u n til  th e  p a t ie n t  
is sy m ptom less an d  re p e a te d  analyses show  th e  u rin e  to  be p e rm a n e n tly  s te rile . 
In  acid  u rine  th e  a c e ty la te d  su lphonam ides assu m e a crysta lline  s tru c tu re .  
To p re v e n t c ry s ta lliz a tio n , alkalies should  be p resc rib ed  and  i t  shou ld  be 
rem em b ered  th a t  th e  co m b in a tio n  of h ex am in e  a n d  su lphonam ides fo rm s a 
fo rm ald eh y d e  co m p o u n d  an d  th e  m ass o f p re c ip ita te  o b s tru c ts  th e  re n a l tu b u l ­
es; th e  re su lt is a n u ria  a n d  u rem ia . The a lte rn a tiv e  is a prolonged course  o f  
som e te tra c y c lin e  p re p a ra tio n  in  100-mg doses b .i .d . T he choice o f th e  a n t i ­
b io tic  m ay  be a su b jec t o f  d isp u te ; no t so th e  u lt im a te  en d , w hich is to  c o n tro l 
b a c te riu ria  b y  som e m eans or o th e r , irresp ec tiv e  o f  w h e th e r or no t i t  is a cco m ­
pan ied  b y  p y u ria . S ubc lin ica l infections m ay  likew ise cause irreversib le  re n a l 
dam age [59, 69]. B a c te ria l co u n ts  prove th e  é tio log ie  significance o f th e  b a c ­
te ria  d ischarged  [57, 58, 73, 81]. T hey  afford  th e  b e s t in d ica tio n  of th e  p resence  
o f an  in fec tio n  in  th e  u r in a ry  tr a c t  [19].
In  v iew  o f th e  ab o v e , we can n o t possib ly  be sa tis fied  w ith  th e  c u r re n t  
m ethods o f tre a t in g  ch ron ic  p ye lonephritis . O b v io u sly  som e new  w ays m u s t 
be found  to  a p p ro ach  th e  p rob lem .
Electrolyte balance. T here  are several th e ra p e u tic a l  possib ilities t h a t  h a v e  
n o t y e t been  p u t  to  th e  fu ll proof. F o rem o st am o n g  th em  stan d s a ca re fu l 
co n tro l o f th e  e lec tro ly te  b a lan ce , and the  im m e d ia te  re s to ria tio n  of its  ch an g es. 
U n til re c e n tly , th e  p rob lem  h ad  been th e  “ re ta in in g ”  k id n ey ; now , th e  co n cep t 
o f th e  “ losing”  k id n e y  is b e ing  m uch e x p o u n d ed . P e rh a p s  th e  m ost f re q u e n t 
loss is th a t  o f sa lt, p a r tic u la r ly  in  p y e lo n ep h ritis , w here  p o tassium  d efic iency  
m ay  also occu r, th o u g h  less freq u en tly . K e r p e l - F r o n iu s  e t al. [64] fo u n d  
tu b u la r  d ila ta tio n  in  ra b b its  k e p t on a p o ta ss iu m -free  d ie t. F rom  th e  th e r a ­
p eu tica l p o in t o f view  th is  fin d in g  is no t w ith o u t in te re s t  in  p y e lo n ep h ritis . 
T u b u la r  d ila ta tio n  due to  p o tassiu m  deficiency  in ten s ifie s  th e  in fec tious p ro ­
cess, an d  a v icious circle m a y  develop. C orrec tion  o f  th e  deficiency m ig h t, 
on th e  o th e r  h a n d , s ta r t  a b en ig n an t circle. T he v icious circle is re v e rs ib le , 
as S. K o r á n y i  [67, 68] h a d  freq u en tly  p o in ted  o u t in  o th e r  connexions.
A n tih is ta m in es. A n o th e r th e ra p e u tic a l p o ss ib ility  seem s to  be th e  use 
o f a n tih is ta m in e  d rugs. O n th e  basis of th e  co n v in c in g  exp erim en ta l ev id en ce  
p roduced  b y  B abics  an d  R é n y i -VÁmos [3, 4 ]  th e re  seem s every  reaso n  to  
assum e th a t  in  th e  ch ron ic  form s urine is ab so rb ed  b y  th e  adipose tissue a ro u n d  
th e  re n a l pe lv is, w hence i t  f in d s  its  w ay in to  th e  in te rs t i t ia l  space, cau s in g  
v a s t re lease o f h is ta m in e . A n o th e r th e ra p e u tic a l re su lt  o f th e  w ork  o f  th e se
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a u th o r s  is th e  rem o v al of th e  sca rred  ad ipose tissu e  in  th e  ren a l s in u s. O cclusion 
o f  th e  ly m p h  ducts a u to m a tic a lly  causes th e  ly m p h  flow  to  fall s h o r t  o f  n o rm a l; 
th e  a d v e rse  effect of th is  on  p ro te in  t r a n s p o r t  is heav ily  responsib le  fo r ren a l 
d e s tru c t io n  and  c o n tra c tio n .
Exogenous and endogenous po isons. O rgan  im m u n ity  w ou ld  c e r ta in ly  
a f fo rd  fu ll p ro tec tio n  fro m  p y e lo n ep h ritis . U n fo rtu n a te ly , its  m ech an ism  is 
s t i l l  im p e rfec tly  know n. P e rh a p s  local a n tib o d y  fo rm atio n  p lay s a p a r t  in  it. 
O b se rv a n c e  of general h y g ien ic  a n d  s a n ita ry  ru les , re s t an d  a d m in is tra tio n  of 
v i ta m in s ,  arc u n d o u b te d ly  b en e fic ia l m easu res , b u t  m ost im p o r ta n t  is to  e lim i­
n a te  e v e ry  fac to r t h a t  m ig h t in te rfe re  w ith  ren a l im m u n ity . T h is eq u a lly  
in c lu d e s  exogenous an d  endogenous po isons. A  com m onplace e x a m p le  is the  
e x tre m e lly  severe clin ica l m a n ife s ta tio n  o f  p y e lo n ep h ritis  in  d ia b e tic s , d ev e lo p ­
in g  n o t  in freq u en tly  in to  n ec ro tiz in g  re n a l p ap illitis .
I t  is ce rta in  t h a t  exogenous poisons also  im p a ir  ren a l im m u n ity . In  th e  
f i r s t  p lace , I  am th in k in g  o f  ch ron ic  d am ag e  due  to  a ce to p h en e tid in . A lth o u g h  
th e  p a th o lo g ic  fin d in g s a re  th e  sam e as th o se  seen in  in te r s t i t ia l  n e p h ritis , 
a n im a l  experim en ts su p p ly  u n eq u iv o ca l ev idence  th a t  th e  c o m p o u n d  only  
d e s tro y s  th e  k id n ey  in  a sso c ia tio n  w ith  a n  in fec tio n  [79, 110].
Corticosteroids. Z o l l i n g e r  [122] s ta te s  t h a t  flooding o f th e  k id n e y  w ith  
fo re ig n  p ro te in  m ay  p ro d u ce  in te rs ti t ia l  n e p h ritis . In  his v iew  th e  lesion  can 
b e  in te rp re te d  on th e  basis  o f an  allerg ic m echan ism .
I t  m ay  be assum ed  t h a t  th e  lesion can  be in d u ced  b y  v a rio u s m ech an ism s, 
a n d  sh o u ld  th is p rove  tru e ,  th e  t r e a tm e n t o f pye lo n ep h ritis  w ould  h a v e  to  be 
p la c e d  on a w ider th a n  its  p re se n t basis; in  th is  case th e  co rtico s te ro id s  m igh t 
b e c o m e  one of the  co m p o n en ts  o f a com plex  th e ra p y .
Prevention
The urologist's responsib ility . G row ing em phasis  is now  b e in g  la y e d  upon  
th e  u ro lo g is t’s re sp o n sib ility  in  reference to  ia tro g en ic  in fec tion . T h ere  h as  been 
c o n s id e ra b le  discussion a b o u t th e  q u es tio n  w h e th e r c a th e te r iz a tio n  h a d  n o t 
b e t t e r  be abandoned . In  th e  in it ia l  p o rtio n  o f  th e  m ale, an d  th e  o u te r  tw o 
th i r d s  o f  th e  fem ale, u r e th ra ,  b a c te ria  are  p re se n t, w hich th e  c a th e te r  is likely  
to  t r a n s p o r t  in to  th e  b la d d e r . T he risk  in c u rre d  is s till m ore serious in  u re te ric  
c a th e te r iz a t io n  because th e  de lica te  in s tru m e n ts  used in  th is  m a n o e u v re  are 
d if f ic u l t  to  sterilize. U ro lo g ica l d e p a rtm e n ts  are  h a b ita ts  of a n tib io tic -re s is te n t 
p a th o g e n ic  agents, o f w h ich  th e  m ost d re a d e d  are  th e  B . proteus  a n d  B . pyo- 
cya n eu s  s tra in s. Co l b y  [17] d iscards th e  u re te ra l  c a th e te rs  u sed  in  p a tie n ts  
fo u n d  to  be in fec ted  w ith  th ese  s tra in s . B a b ic s  and  R é n y i -VÁmos [3, 4] 
d e sc r ib e  w ith  d ra m a tic  fo rce  th e  c a ta s tro p h e  w hich  m ay  occur d u r in g  m an i­
p u la t io n s  involv ing  th e  use o f in te rn a l in s tru m e n ts  in  u re te ric  occlusion  due 
to  a  ca lcu lus. The u ro lo g is t in se r ts  th e  u re te ra l  c a th e te r  p a s t th e  s to n e . H e  w a n t
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to  o b ta in  in fo rm a tio n  b y  re tro g rad e  p y e lo g ra p h y . H e in jects th e  c o n tra s t  
m ed iu m . T his gives rise to  considerable o v e rp re ssu re  in  th e  d ila ted  p e lv is  an d  
so enab les th e  in fec ted  u rine  to  e n te r  th e  in te r s t i t ia l  space th ro u g h  th e  c ra c k e d  
ca lyces, causing  fo u d ro y a n t ren a l in fla m m a tio n . I  th in k  th a t  th e  r ig h t  t r e a t ­
m e n t o f calculus o b s tru c tio n  is one of th e  m o s t p rovocative  q u es tio n s  in  
c lin ica l p rac tice . W h e th e r he tak es  his tim e  or is in  a h u rry , th e  u ro lo g is t in  
a n y  case m ay  m ake a m istak e .
The ped ia tric ian 's  responsibility. T he  re sp o n s ib ility  th e  p e d ia tr ic ia n  
h as  to  b ea r is n o t sm all e ith e r . In  childhood th e  inc idence  of p y e lo n ep h ritis  is 
kn o w n  to  be h igh  an d  to  acco u n t for 2 per cen t o f  a ll d ea th s , p rim arily  b ecau se  
o f  d ev e lo p m en ta l anom alies [16]. In  th e  p resence  o f th e  la t te r  p a r t ic u la r  care  
m u s t be ta k e n  in  e lim in a tin g  infectious foci.
The gynecologist's responsibility. R ecen t re sea rch  has revealed  th e  sp e ­
c ia l p rob lem  of p y e lo n ep h ritis  in  p reg n an cy  a n d  p u erp eriu m . D u rin g  p re g ­
n a n c y  th e re  is physio logical u re te ra l d ila ta tio n , b u t  functional d is tu rb a n c e s  
o f th e  u r in a ry  t r a c t  are  know n to  eq u a l an  o b s tru c tiv e  d isorder. P re g n a n t 
w om en  o ften  h a rb o u r  m icroorganism s in  th e ir  u rin e  [52, 59]); th e  b a c te r ia l  
c o u n ts  shou ld  decide th e ir  significance, an d  a n tib io tic s  m ust be p re sc rib ed  
acco rd in g ly .
The in tern ist's  responsibility. He m u s t k n o w  th a t  a sy m p to m a tic  b a c te -  
r iu r ia , to o , can  be o f consequence, th a t  its  absence  is to  be p referred , a n d  th a t  
he m u s t keep his p a tie n t  u n d er careful o b se rv a tio n  for i t .  We su b sc rib e  to  
G ö m ö r i’s [30] d em an d  fo r ea rly  diagnosis an d  tr e a tm e n t .  P ro m p t a n d  e n e r­
g e tic  t re a tm e n t o f in fec tio n s of th e  u r in a ry  sy s te m  m u s t go beyond th e  c o n tro l 
o f  p y u ria , an d  m u s t a im  a t  th e  e rad ica tio n  o f th e  organism s. E ven  th is  is n o t 
e n o u g h . In  c o n su lta tio n  w ith  th e  u ro logist, all s t r u c tu ra l  and  fu n c tio n a l c h a n g ­
es m u s t be co rrec ted . I f  nevertheless th e re  are  re c u rre n t a tta c k s , th e  p o in ts  
o f  e n try  o f th e  in v asiv e  b a c te ria  m ust be fo u n d , especia lly  in  w om en.
The nephrotic syndrome
Since i t  has been  in tro d u ced  by  M ü l l e r  [83], th e  te rm  “ n e p h ro s is”  
h a s  undergone m a n y  co n cep tu a l changes. T h e  te rm  accepted  a t  p re s e n t  is 
th e  “ n ep h ro tic  sy n d ro m e” . The n ep h ro tic  sy n d ro m e  m ay  occur in  a n y  o f  a 
v a r ie ty  of co n d itio n s, such  as lipoid  nephrosis, n e p h r it is  w ith  tra its  of n ep h ro s is , 
am y lo idosis , sy stem ic  lu p u s e ry th em a to su s , K i m m e l s t ie l — W il s o n ’s d isease , 
re n a l vein  th ro m b o sis , co n stric tiv e  p e rica rd itis , e tc . These cond itions c a n n o t 
be  am en ab le  to  th e  sam e tre a tm e n t.
E x p e rim e n ta l an d  clin ical d a ta  suggest a n  allerg ic m echanism  o f  lipo id  
n ep h ro s is , an d  th a t  i t  is possib ly  a form  o f ch ro n ic  g lom erular n e p h ritis . In  its  
t r e a tm e n t  a decisive role is p layed  b y  a d re n a l c o rtic a l horm ones. U lt im a te ly ,
4 Acta Medica Supplcmentum XIX.
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l ip o id  nephrosis  is as m u ch  a clin ical m a n ife s ta tio n  of v a scu la r a lle rg y  as is  
a sy s te m ic  lupus e ry th e m a to su s , an d  th is  co n sid e ra tio n  p ro m p ts  an d  en co u rag es 
in te n s iv e  an d  c o n s is ta n t ap p lica tio n  o f s te ro id  tre a tm e n t [40]. S te ro id  p répara*  
t io n s ,  m a in ly  p red n iso n e  an d  p red n iso lo n e , can  now be a d m in is te re d  fo r 
m o n th s  [2, 8, 9, 23, 26, 29, 32, 50, 53, 84, 111, 116). Form erly  sh o r t- te rm  s te r ­
o id  th e ra p y  w as ap p lied  generally , h u t  to d a y  pro longed e ith e r  c o n tin u o u s  or 
in te r m i t te n t  t r e a tm e n t  is p re fe rred . T he re s u lts  are s ta tic tic a lly  v a lid  [96].
A m yloidosis is rev e rs ib le , p ro v id ed  th e  chronic  in fection  h as  b een  elim i­
n a te d  in  tim e , if  n ecessa ry  b y  su rgery , as fo r in s ta n c e  by  a m p u ta tio n  o f a lim b 
in  o steo m y e litis , or b y  lo b ec to m y  in  b ro n ch iec ta s is .
T h e  p rob lem  o f tre a t in g  th e  K im m e l s t i e l — W ilson  sy n d ro m e  still 
a w a its  so lu tio n . T here  are  severa l reasons fo r assu m in g  th a t  n o d u la r  h y a lin o sis , 
w h ic h  in  th e  r a b b i t  a p p e a rs  a fte r  a 3 -w eek course  of co rtisone , is in  h u m an s 
th e  re s u lt  o f endogenous liy p erco rtic ism . I n  H u n g a ry , th is  has b een  p o in ted  
o u t  b y  B r e t ÁN [12]. A ccord ing ly , th e  a d m in is tra tio n  of co rtico s te ro id s  is 
in a d v isa b le . N or does i t  seem  to  be o f v a lu e  in  conditions w ith  sy m p to m s due 
to  r e n a l  congestion . T h rom bosis of th e  re n a l  v e in  calls for n e p h re c to m y , and  
a n tic o a g u la n t  t r e a tm e n t  h as  been  reco m m en d ed  for b ila te ra l th ro m b o s is  [7]. 
P e rh a p s  a n tia ld o s te ro n e  p re p a ra tio n s  sh o u ld  also be given, since th e re  is 
e x p e r im e n ta l ev idence p o in tin g  to  th e  im p o r ta n t  role of a ld o ste ro n e  in  re n a l 
o e d e m a  fo rm a tio n  —  or else k id n ey  tra n s p la n ta t io n  should  be p e rfo rm ed . 
I n  p a t ie n ts  w ith  ch ron ic  co n stric tiv e  p e r ic a rd itis  su rgery  is th e  o n ly  p ro m isin g  
in te rv e n tio n .
Conclusion
G lom eru lar n e p h ritis , nephrosis, an d  p y e lo n ep h ritis  have  th e  fe a tu re  in 
c o m m o n  th a t  all issue from  in fec tions. O n th is  g round , i t  m a y  be re a so n a b ly  
h o p e d  th a t  w ith  th e  gen era l p rogress o f  m a n ’s struggle a g a in s t in fec tious 
d isea se s , th e y  will be w iped  off.
Sum m ary
I .  N e p h r itis
M odern d rugs h av e  o u td a te d  n e ith e r  b e d  re s t  nor ru les o f d ie t . P a tie n ts  
sh o u ld  be k e p t on s tr ic t ly  v eg e ta rian  d ie ts , p re fe ra b ly  as long as th e  pa th o lo g ic  
p ro cess  is ac tiv e .
P a tie n ts  w ith  a c u te  n ep h ritis  shou ld  be  tre a te d  w ith  p en ic illin  im m e­
d ia te ly ,  w ith o u t w a itin g  fo r th e  b ac te rio lo g ica l re su lt, b u t n o t w ith o u t sc ra tch  
te s t in g  for h y p e rse n s itiv ity . I f  th e  te s t  y ie ld s  a positive  reac tio n , e ry th ro m y c in  
sh o u ld  be ad m in is te red  in  full doses.
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T onsillec tom y is ju s tif ia b le  i f  re s id u a l p ro te in u r ia  or re s id u a l h e m a tu ria  
has been  d iagnosed.
C orticostero id  th e ra p y  is in d ica ted  in  ev e ry  c lin ica lly  or im m uno log ica lly  
ac tiv e  case, p ro v id ed  th e re  are no com pla in ts  p o in tin g  to  h y p e ra c id ity , an d  
no estab lish ed  signs o f  p e p tic  u lcer. S tero id  p re p a ra tio n s  th a t  cause no sod ium  
re te n tio n  should  be g iven  preference over o th e rs . T h e  m edium  dose is reco m ­
m ended  as th e  dose o f  choice. The m ost im p o r ta n t  signs o f a c tiv ity  are  m ic ro ­
h e m a tu ria  and  a low  co m p lem en t level.
The tru e  v a lu e  o f  th e  sy n th e tic  a n tih is ta m in e s  has s till to  be e s tab lish ed . 
T he use of a n tic o a g u la n ts  h as  n o t y e t passed  th e  e x p e rim e n ta l s tag e .
K id n ey  d e n e rv a tio n , recom m ended  b y  som e a u th o rs  in  chronic n e p h ritis , 
invo lves th e  d ifficu lt p ro b lem  o f d e te rm in in g  th e  r ig h t  tim e  for its  p e rfo rm an ce , 
because  if  it  is p e rfo rm ed  p re m a tu re ly  i t  is u n n ecessa ry , an d  done to o  la te  i t  is 
u n reaso n ab le .
T he use o f th e  a r tif ic ia l  k id n ey  is on ly  ju s tif ia b le  in  cases w here th e re  is 
hope o f an im p ro v e m e n t in  ren a l fun c tio n .
K id n ey  t r a n s p la n ta t io n  is now  possib le b e tw een  tw ins w ho h av e  n o t 
developed  from  a sing le o v u m , i f  im m uno log ica l to le ran ce  has b een  en su red  
b y  su b le th a l w ho le-body  ir ra d ia tio n .
E a rly  t r e a tm e n t  o f  coccogenous in fec tions w ith  an tib io tic s  is m o st effec­
tiv e  in  p rev en tio n  o f  n e p h r it is . The p a tie n t w ith  a c u te  n ep h ritis  is an  in fec tiv e  
sou rce ; he should  be iso la te d  an d  m ade to  w ear a face m ask . To p re v e n t e p i­
dem ic o u tb reak s th e  id e a l so lu tio n  is a sy s te m a tic  d e tec tio n  of ca rrie rs  of 
“ n ep h rito g en ic”  s tre p to c o c c u s  s tra in s .
I I .  Pyelonephritis
T he princip les o f  t r e a tm e n t are (i) th e  a d m in is tra tio n  o f su ita b le  a n t i ­
b io tic s ; (ii) th e  re m o v a l o f  th e  in fec tive  foci; (iii) th e  su rg ica l co rrec tio n  of 
urological de fo rm itie s ; (iv) th e  con tro l of exogenous an d  endogenous p o iso n s; 
(v) th e  co rrection  o f  th e  e lec tro ly te  b a lan ce ; (vi) th e  genera l ob se rv an ce  of 
hyg ien ic  rules.
The use o f a n tih is ta m in ic  drugs an d  co rtico ste ro id s  is s till in  th e  e x p e ri­
m e n ta l s tage.
W ith  reg ard  to  p re v e n tio n , th e  re sp o n s ib ility  re s ts  w ith  th e  u ro lo g is t, 
th e  p ed ia tric ian , a n d  th e  gynecologist. C a th e te riz a tio n , and  m a n ip u la tio n s  
in v o lv in g  th e  use o f in s tru m e n ts , m ust be p reced ed  b y  grave d e lib e ra tio n  an d  
p erfo rm ed  u n d er a n tib io tic  p ro tec tio n . On reco g n iz in g  som e d ev e lo p m en ta l 
an o m a ly , ev en tu a l in fec tiv e  foci m ust be e lim in a ted  a t  once. U rin a ry  b a c te r ia l 
co u n ts  are  th e  b es t in d ic a to r  of u r in a ry  in fec tio n . I f  th e  n u m b er o f  coliform  
organ ism s exceeds 1000 p e r m l, an tib io tic  tr e a tm e n t  is adv isab le  in  p re g n a n c y  
an d  th e  p u erp e riu m .
4 *
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I I I .  The nephrotic syndrom e
T re a tm e n t of th e  n e p h ro tic  syn d ro m e v a rie s  w ith  th e  cause e lic iting  i t .  
A n  allergic m e c h a n ism  calls for p ro longed  co rtico ste ro id  tre a tm e n t. 
T h e  la te s t d e v e lo p m e n t in  sy m p to m a tic  tr e a tm e n t is th e  a d m in is tra tio n  
o f  an tia ld o ste ro n e  p re p a ra tio n s .
In  un ila te ra l re n a l v e in  th ro m b o sis  n e p h re c to m y  is in d ic a te d ; in  b ila te ra l 
th ro m b o s is  a n tic o a g u la n ts  shou ld  be p rescribed .
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SODIUM RETENTION AND OEDEMA
By
M. F ö l d i
SECOND DEPARTMENT OF MEDICINE, UNIVERSITY MEDICAL SCHOOL, SZEGED
“ M uch confusion  has been sp read  b y  th e  U n ita rian  expounders o f  o ed em a 
fo rm a tio n . F o r oedem a is th e  re su lt o f a m u lti tu d e  o f  causes, and  a n y  a t te m p t  
to  ex p la in  i t  on th e  g ro u n d  o f a single fac to r  m u s t soon come to  a d ea d lo c k  . . 
T hese w ords of R u s z n y Ák  [1] w ritte n  in  1938 w ere d irec ted  a g a in s t w o rk ers  
w ho a rb itra r ily  singled  ou t one o f  th e  th e n  k n o w n  causative  fa c to rs  o f  th e  
co n d itio n  (increased cap illa ry  p ressu re , in creased  cap illa ry  p e rm eab ility , h y p o - 
o n k ia , so d iu m  chloride re te n tio n , e tc .) an d  a t  th e  expense of all th e  o th e rs  
m ad e  i t  responsib le  fo r th e  dev e lo p m en t o f o ed em a . R u s z n y a k ’s w o rd s are  
p e rh ap s  m ore tim e ly  to -d a y  th a n  th e y  h av e  ev e r been .
A n o u ts ta n d in g  d a te  in  th e  “ la te s t  c h a p te r  o f th e  m odern h is to ry ”  of 
oedem a re sea rch  of th e  y e a r 1950, w hen fro m  th e  acidified urine o f  an  oede- 
m a to u s  p a tie n t  D e m in g  an d  L tjetscher  [2] successfu lly  e x trac ted  w ith  c h lo ro ­
fo rm  a su b stan ce  w hich  on in jec tio n  in to  an im a ls  induced  sodium  re te n t io n . 
Soon a f te r , in  1955, o rganic  ch em is try  scored a success, by  N e h e r  a n d  W e t t - 
s t e i n ’s sy n th e tiz in g  th e  pure  su b stan ce  —  a ld o ste ro n e  [3]. I t  is e a s ily  u n d e r ­
s to o d  w h y  a ldosterone  d o m in a tes  to d a y  m o st p e rta in in g  research , a n d  w h y  
m a n y  a u th o rs  are  a p t  to  reg a rd  th e  oedem a p ro b lem  as d e fin itiv e ly  s e tt le d  
b y  th e  d iscovery  o f a ld o ste ro n e .
In  th is  re p o rt one o f th e  aim s has been  to  rev iew  in the  p re se n t s ta te  o f 
know ledge th e  role o f a ldoste rone  in  th e  v a rio u s  form s of oedem a a n d  c o n d i­
tio n s  asso c ia ted  w ith  sod ium  re te n tio n . T his o f  n ecessity  involves a d iscu ssio n  
o f  its  p o s itio n  in  th e  physio logy  o f vo lum e re g u la tio n . The inference fro m  m y  
ch a in  o f  reason ing  w ill be, on th e  one h a n d , t h a t  a p p a re n tly  a ld o ste ro n e  is a 
h ig h ly  s ig n ifican t in tr in s ic  p a r t  o f th e  in tr ic a te  m echan ism  w hich c o n tro ls  th e  
vo lum e o f b o d y  flu id s , an d  i f  d is tu rb e d , conduces to  oedem a fo rm a tio n ; on  th e  
o th e r  h a n d , th a t  in  th e  sam e m an n e r as a ld o ste ro n e  is no t th e  o n ly  fa c to r  in  
m a in ta in in g  th e  n o rm a l s ta te , so i t  is n o t, in  itse lf , responsible for th e  d e v e lo p ­
m e n t o f a n y  o f th e  v a rious form s of oedem a.
E x tra c e llu la r  flu id  vo lum e, th e  p ro p o rtio n  in  i t  of c ircu la tin g  p la sm a , 
a n d  th e  ra tio  be tw een  th e  ex tra c e llu la r  and  in tra c e llu la r  spaces are as p rec ise ly  
re g u la te d  co n stan ts  o f th e  n o rm a l o rgan ism  as are  its  ch em istry , i ts  ionic 
com p o sitio n , e tc .
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E x tra c e llu la r  f lu id  vo lum e is p re e m in e n tly  reg u la ted  via  th e  c o n tro l o f  
th e  o rg a n ism ’s so d iu m  b a lan ce . The la te s t  m easu rem en ts  show  th e  h u m a n  
b o d y  to  co n ta in  3000 to  3500 m E q  of so d iu m , o f  w hich 1400 m E q  are  in  th e  
b o n es  in  th e  “ d ry  s t a te ”  an d  th e  re s t d isso lv ed  in  th e  e x tra c e llu la r  space . 
I n  th e  la t te r ,  sod ium  rem a in s  s tr ic tly  u n c h a n g e d  in  b o th  abso lu te  a m o u n t and  
c o n c e n tra tio n . T here  is no  need  to  discuss a t  le n g th  th e  p o in t th a t ,  v ia  V e r n e y ’s 
[5] A D H  m echan ism , so d iu m  ion and  w a te r  re te n tio n  and  ex cre tio n  go a lm o st 
h a n d  in  h an d . P a th o lo g ic  cases of h y p o n a tra e m ia  an d  h y p e rn a tra em ia  a re  th e  
o n ly  ex cep tio n s to  th e  ru le . I t  is g en era lly  ac c e p ted  th a t  p a th o lo g ic  w a te r  
r e te n t io n  lead ing  to  o edem a is in v a ria b ly  acco m p an ied  b y  sodium  re te n tio n . 
W ith  increased  sod iu m  in ta k e  th e re  is in c rea sed  so d ium  excretion  b y  th e  k id n ey , 
th e  g u t ,  an d  th e  sw ea t a n d  sa liv ary  g lan d s; in  excessive sa lt d ep le tio n  sod ium  
m a y  be  reab so rb ed  in  th e se  glands to  its  a lm o s t to ta l  d isappearance  fro m  th e  
u r in e . T he cen tra l n e rv o u s  sy stem  reg u la tes  w a te r  in ta k e  th ro u g h  th e  sen sa tio n  
o f t h i r s t ,  to  w hich  th e  o rgan ism  reac ts  se n s itiv e ly  b y  ad ap tin g  e x te n t  an d  
r a te  o f  osm osis an d  th e  vo lum e cond itions to  th e  needs of th e  m o m en t. I t  has 
b een  show n in  an im a l ex p erim en ts  th a t  th e re  is an  area in th e  h y p o th a la m u s  
m e d ia l a n d  ro s tra l fro m  th e  cen tre  of h u n g e r w h ich , w hen in jec ted  w ith  h y p e r­
to n ic  s a lt  so lu tion  or s t im u la te d  w ith  e lec tric  c u r re n t , gives rise to  p o ly d ip s ia ; 
in  t h a t  s ta te  th e  e x p e r im e n ta l goat overcom es obstac les  and  even solves ce rta in  
t e s t  p ro b lem s to  ge t a t  w a te r . I t  w ould  a p p e a r  th a t  th e  th irs t  c e n tre  reac ts  
b o th  to  in tra c e llu la r  d eh y d ra tio n  and , m o st re m a rk a b ly , to  c o n tra c tio n  o f 
th e  e x tra c e llu la r  f lu id  sp ace ; i t  is p ro b ab ly  c o n n e c te d  d irec tly  w ith  th e  o sm o re­
c e p to rs  w hich re g u la te  A D H  secretion  a n d  a re  k n o w n  to  lie in  th e  su p ra o p tic  
a n d  p a ra v e n tr ic u la r  n u c le i o f th e  h y p o th a la m u s  [6, 7, 8, 9].
T h e re  is n o th in g  s tra n g e  in  th a t  th e  g lan d s  should  re ta in  so d iu m  w hen 
a sod iu m -lo w  d ie t is g iven  or th e re  is a co n sid e rab le  loss of sa lt from  d ia rrh o e a  
o r p ro fu se  sw eating . H ow ever, i t  is ra th e r  s tr ik in g  to  fin d  th a t  sod ium  ex c re tio n  
is re d u c e d , and  o ften  q u ite  sudden ly , w h en  th e  a t te n d a n t c ircu m stan ces a re  
e n t i r e ly  d iffe ren t; w h en  th e  in tak e  of so d iu m  is ad eq u a te  and  no loss o f i t  
c an  be  d e m o n s tra te d .
T h u s  a su d d en  fa ll in  sodium  ex cre tio n  is experienced  on q u ie t s ta n d in g , 
loss o f  b lood , in  a s ta te  o f  w a te r  dep le tion , on  p ro d u c in g  venous co n g estio n  in  
lim b s , an d  shock.
S tu d ied  se p a ra te ly , th ese  cond itions c a n  ea s ily  be reduced  to  a co m m o n  
d e n o m in a to r .
S a lt d e p riv a tio n  leads to  a serious d is tu rb a n c e  of p erip h era l c irc u la tio n , 
co n sp icu o u sly  re sem b lin g  tra u m a tic  sh o ck : decrease  of c ircu la tin g  blood 
v o lu m e , card iac o u tp u t ,  a n d  blood p ressu re , a re  seen [10].
S ta n d in g  q u ie t b rin g s  th e  pu m p in g  a c tio n  o f th e  m uscles in  th e  low er 
e x tre m itie s  to  a s ta n d s ti l l  w hereas th is  is th e  m a in  d riv ing  force b eh in d  re f lu x ; 
a s u b s ta n t ia l  a m o u n t o f b lood  comes to  be p o o led  in  th e  legs d im in ish in g  th e
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c ircu la tio n  elsew here; loca l venous pressure rises; th e  S ta r l in g  e q u ilib riu m  is 
u p s e t;  an d  a p ro p o rtio n  o f  th e  w a te r in  th e  p la sm a , large en o u g h  n o t  to  be 
n eg lec ted , is lost to  th e  c ircu la tio n  in  th e  su b cu tan eo u s  tissue  o f  th e  low er 
e x tre m itie s . In  fina l an a ly s is , s ta n d in g  still a m o u n ts  to  a red u c tio n  in  c ircu la tin g  
b lood  alm ost as if  b lood  h a d  indeed  been lo st. In  th is , n o t th e  u p r ig h t  p o s tu re  
i ts e lf  b u t  th e  h aem o d y n am ic  changes b ro u g h t a b o u t b y  i t ,  are  o f  f i r s t  im p o r t­
an ce ; accu m u la ted  ev idence  show s th a t  s ta n d in g  s till in  w a te r fa ils  to  elicit 
a re d u c tio n  in sodium  e x c re tio n  [11]. Severe w a te r  dep le tion  likew ise th re a te n s  
to  red u ce  th e  c ircu la tin g  b lood  volum e. In  ex p e rim e n ta lly  p ro d u ced  congestion  
in  th e  legs th e  h aem o d y n am ic  sequelae are th e  sam e as those in d u ced  b y  s ta n d ­
in g  s till. F inally , shock  m ean s a loss of c ircu la tin g  b lood.
C learly, th e  co n d itio n s an d  s ta te s  e n u m e ra te d  above w ould  in v o lv e , b u t  
b y  a ll m eans th re a te n  to  in vo lve , th e  o rgan ism  in  loss of c irc u la tin g  b lood , 
decrease of th e  e x tra c e llu la r  space and  ca rd iac  o u tp u t , an d  low ering  o f  pulse 
p re ssu re , an d  th e re b y  give rise to  severe c irc u la to ry  d is tu rb an ces , an d  in te r ­
fere w ith  th e  blood su p p ly  an d  oxygen a tio n  o f  v ita l  o rgans, in c lu d in g  th e  
c e n tra l  nervous sy s tem ; —  all th is  w ould be liab le  to  occur w ere i t  n o t for th e  
ex is ten ce  and  tim e ly  o p e ra tio n  of effective re g u la to ry  m echan ism s.
T hese reg u la to ry  m echan ism s induce so d iu m  an d  w a te r  r e te n tio n  to  
m ak e  up  for the  sh rin k ag e  in  th e  volum e o f c ircu la tin g  b lood. O f th e  h aem o ­
d y n a m ic  changes th e y  p ro d u ce , f irs t im p o rta n c e  a tta c h e s  to  th e  fa c t th a t  
re n a l b lood  flow is red u ced  an d  m ore blood is d irec ted  to  areas o f m o m e n ta r ily  
g re a te r  significance: th e  m y o card iu m  an d  th e  c e n tra l  nervous sy s te m .
In  these  processes th e  sy m p a th a tic  sy s tem  has a decisive ro le .
A red u c tio n  in  re n a l b lood  flow  is a lw ays associa ted  w ith  a fa ll in  glo­
m e ru la r  f iltra tio n  r a te .  T herefo re , if  tu b u la r  sod ium  re a b so rp tio n  rem ains 
u n ch an g ed , sodium  re te n tio n  will set in ; a fa ll in  g lom eru lar f i l t r a t io n  ra te  of 
1 m l/m in  increases d a ily  so d ium  re te n tio n  b y  as m u ch  as 2 m E q . In  su ch  cases 
in c reased  to n ic ity  o f th e  e ffe ren t arterio les is fre q u e n tly  recogn ized  b y  a rise 
in  th e  f iltra tio n  frac tio n . V a n d e r  [12] an d  B a r g e r  [13] are  r ig h t in  s tressing  
th a t  th is  increases b lood  co n cen tra tio n  d u rin g  g lom eru lar f i l t r a t io n  so th a t  
b lood  o f  h igher colloid o sm o tic  pressure is supp lied  to  th e  p e r itu b u la r  cap illa ries 
w h e reb y  tu b u la r  tra n s p o r t  is accelera ted , an d  th u s  sodium  re a b so rp tio n  is 
in c reased .
R ecen t in v es tig a tio n s  h av e  in d ica ted  th a t  th e  h aem o d y n am ic  changes 
in  th e  k id n ey  s ta r t  h u m o ra l processes in  i t ,  w h ich  too  serve v o lu m e  re g u ­
la tio n .
A n im p o rta n t in tr in s ic  p a r t  o f th e  re g u la to ry  m echanism  h ere  d iscussed  
is a ld o ste ro n e . A fall in  th e  vo lum e of c ircu la tin g  b lood  has been  show n to  be 
follow ed in  a m a tte r  o f  m in u te s  b y  a s tr ik in g ly  ra p id  rise in  th e  a ld o ste ro n e  
c o n c e n tra tio n  of th e  b lood  [14]; upon  th e  e ffec t o f a ldoste rone  th e  g lands 
re ta in  sodium . I  h av e  fa iled  to  fin d  d a ta  on th e  question  w h e th e r  or no t
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in c re a se d  secretion  o f th e  a n tin a tr iu re t ic  a ld o ste ro n e  is c o n c o m ita n t to  a 
d e c re a se d  secretion of th e  n a tr iu r e t ic  corticoid  h o rm o n e , described  re c e n tly  [15].
O bservations of G o w e n l o c k  e t al. [11] co n v in c in g ly  illu s tra te  th e  o p e ra ­
t io n  o f  th is  dual, h u m o ra l a n d  h aem odynam ic , m ech an ism ; in  th e  s ta n d in g  
p o s it io n  a ldosterone sec re tio n  w as found  to  in c rea se , y e t if  in  th e  re c u m b e n t 
p o s it io n  considerab ly  m ore  a ld o ste ro n e  was in je c te d  th a n  h ad  been  p ro d u ced  
d u r in g  s tan d in g , th e  a n tin a tr iu re s is  th a t  fo llow ed w as m uch  s lig h te r, ow ing 
p ro b a b ly  to  th e  absence o f  th e  effect o f th e  u p r ig h t  p o s tu re  on re n a l h a e m o ­
d y n a m ic s  and  sodium  e x c re tio n  [16].
C on tro lling  a ld o ste ro n e  secre tion  is s till a m o o t prob lem . M ost a u th o rs  
a g ree  in  th a t  the  prim e m o v e r  is th e  vo lum e o f a c tu a lly  c ircu la tin g  b lood , 
p e rh a p s  a decrease in  e x tra c e llu la r  flu id  vo lum e [17, 18, 19], re sp ec tiv e ly  an  
im b a la n c e  betw een th e  c a p illa ry  and  th e  co llo id  osm otic p ressu res  [20]. 
F a r r e l l  e t al. suggest on th e o re tic a l g rounds [21, 22, 23, 24, 25] t h a t  in  th e  
a n g le  fo rm ed  by  the  co m m o n  ca ro tid  and  th e  th y ro id  a r te ry  as also  in  th e  
r ig h t  a t r ia l  wall th ere  e x is t re c e p to rs  w hich are sen s itiv e  to  changes in  ten s io n . 
A  fa ll in  pulse pressure s t im u la te s  th e  recep to rs  in  th e  neck  an d  th e re b y  in ­
c re a se s  a ldosterone  sec re tio n ; a  rise  in  pulse p ressu re  in ten sifies  th e  a c t iv i ty  of 
th e  re c e p to rs  in  the  a tr ia l  w a ll an d  th is leads to  a decrease in  th e  sec re tio n  of 
th e  h o rm o n e .
G oormaghtigh  a n d  E l á n t  [26] rep o rted  as e a r ly  as 1929 t h a t  d e n e r­
v a t io n  o f  th e  caro tid  s inus re su lte d  in  h y p e r tro p h y  o f th e  zona g lom erulosa. 
As is w ell know n, th is  is th e  zone w here a ld o ste ro n e  is fo rm ed, an d  its  h y p e r­
t r o p h y  w as d em o n stra ted  to  follow  e x p e rim en ta lly  in d u ced  m itra l disease in  
th e  d o g  [27]. In  the  e x p e r im e n ts  o f F arrell  e t al. d e n e rv a tio n  of th e  “ thy ro - 
c a ro tid e a l  ju n c tio n ”  fa iled  to  p roduce the  in crease  in  a ldosterone  p ro d u c tio n  
w h ic h  characterizes h y p o v o la e m ia . A ccording to  th e se  au th o rs  th e  p e rip h e ra l 
re c e p to rs  are governed b y  a n  in te g ra tin g  cen tre  in  th e  area  of th e  p in ea l g land  
in  th e  d iencephalon . W h en  th e y  dam aged  th is  c e n tre , a ldosterone  secre tion  
d e c re a se d , b u t w hen th e y  in je c te d  ex trac ts  p re p a re d  from  th is  area , i t  in creased . 
T h e  su b s ta n c e  responsib le  fo r th is  phenom enon  h as  been n am ed  glom erulo- 
t r o p h in .  Follow ing d e n e rv a tio n  of the  th y ro c a ro tid e a l ju n c tio n  th e  le ­
v e l  o f  aldosterone in  a d re n a l  venous b lood  s ta r te d  to  rise w ith in  h a lf  an  
h o u r ,  a n d  took  from  one to  th re e  weeks to  r e tu r n  to  no rm al. T h is fin d in g  
fa v o u rs  th e  p a rtic ip a tio n  o f  som e o th e r m echan ism  in  th e  con tro l o f a ld o ste ro n e  
se c re tio n  [28]. So does th e  o b se rv a tio n  [29] t h a t  w hile in  acu te  ex p e rim en ts  
th e r e  is decreased a ld o s te ro n e  secretion  w hen  th e  r ig h t a tr ia l  w all has been 
d ra w n  t ig h t  b y  su tu re  p la c e d  in  i t ,  in  card iac  d eco m p en sa tio n , w here th e re  is 
c h ro n ic  tig h ten in g  of th e  w a ll, th e  horm one is sec re ted  a t  a h igher th a n  n o rm al 
r a te .
T h o u g h  unable  to  c o n firm  th e ir  e x p e rim e n ta l fin d in g s, D avis  [30] agrees 
w ith  F a r r el l  and B a r t t e r  in  th a t  the  s tim u lu s  to  w hich the  a d re n a l co rtex
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re sp o n d s w ith  a ld o ste ro n e  secretion  is a d ec rea se  in  th e  volum e o f c irc u la tin g  
b lood , an d  th a t  th e  m echan ism  involved is h u m o ra l. He found t h a t  i f  th e  
a d re n a l o f a n o rm al dog w as perfused w ith  b lo o d  from  a donor dog su ffe rin g  
from  chronic  p h leb o h y p erto n ic -o ed em ato u s-seco n d ary  h y p era ld o ste ro n ism , th e  
a ld oste rone  co n c e n tra tio n  in  adrenal ven o u s b lood  rose su b s ta n tia lly  [31]. 
O th e r ex p erim en ts  o f  h is show ed th a t  a f te r  b lo o d  loss or p a rtia l occ lusion  of 
th e  in fe rio r vena  c av a , th e  cha rac teris tic  in c rea se  in  aldosterone sec re tio n  
failed  to  p resen t i tse lf  in  th e  nephrectom ized  a n im a l. A ccordingly, he  p u t  fo r­
w ard  th e  v iew  th a t  th e  horm one w hich s tim u la te s  aldosterone p ro d u c tio n  
(A SH ), is form ed in  th e  k id n ey . D avis also  d e m o n s tra te d  th a t  in tra v e n o u s  
in fusion  of an  aqueous re n a l ex tra c t, ren in  or h y p e r te n s in , increased a ld o s te ro n e  
secre tio n . In  a v a r ie ty  o f  an im al species, he show ed  th a t  a fter th e  in ta k e  of 
som e sodium -free food d eg ran u la tio n  of th e  ju x ta g lo m e ru la r  cells se t in , an d  
th a t  on m a in ta in in g  th e  sa lt-free  d iet for a t im e , ce llu la r g ranu la tion  g ra d u a lly  
in creased . H is conclusion  is th a t  to  salt d e fic ien cy , as a stim ulus, th e  j u x t a ­
g lom eru la r cells re a c t in  e x a c tly  the  sam e m a n n e r  as th e  sec re to ry  g lan d s. 
T he ren in  co n te n t o f  th e  k id n ey  paralle ls th e s e  histo logical changes. D avis  
ascribes to  ren in  a tro p h ic  effect on the  zona  g lom erulosa.
A C TH  ap p ears  to  be a synerg ist in  th e  m ech an ism  which co n tro ls  a ld o ­
ste ro n e  secre tion  [32, 33, 34, 35].
I t  is a w idely  e n te r ta in e d  assum ption  t h a t  in  th e  cen tra l n e rv o u s sy s te m  
th e re  is d irec t conn ec tio n  betw een  the  cen tres  co n tro llin g  a ldosterone a n d  a n t i ­
d iu re tic  ho rm one (A D H ) secretion , fu r th e r , t h a t  in ju ries  suffered b y  e ith e r  
th e  h y p o th a la m ic  cen tre  to  w hich th e  p in ea l b o d y  is su b o rd in a te , or th e  s u p ra ­
o p tic  an d  p a ra v e n tr ic u la r  nuclei, or fin a lly  th e  p a th w a y s  connecting  th e  tw o  
cen tre s , m a y  d is tu rb  th e  reg u la tio n  of so d iu m  a n d  w a te r excre tion . D am ag e  
to  th e  p e rip h e ra l re c e p to rs  o f the  reflex  a rcs n a tu r a l ly  resu lts  in s im ila r  d is tu r ­
bances.
F u r th e r  d is tu rb a n c e s  of sodium  e x c re tio n  h a v e  been described  to  occu r 
in  d iseases o f th e  c e n tra l  n ervous system , as th e  c e n tre , and in the  m e d ia s tin u m , 
as th e  supposed  zone o f th e  recep to rs [36, 37, 38, 39].
These fin d in g s th ro w  ligh t on c o rre la tio n s  of qu ite  p ecu liar in te re s t .  
L e t us s ta r t  from  an  ex am p le . A su b s ta n tia l  loss of blood is fo llow ed b y  a 
re d is tr ib u tio n  o f th e  c ircu la tin g  blood — less o f  i t  flow s th rough  th e  sk in  an d  
th e  k id n e y  —  an d  a fa ll in  g lom eru lar f i l t r a t io n  r a te  accom panied b y  a d ecrease  
in  sod iu m  ex cre tio n  w hich  is p roduced  “ a u to m a tic a l ly ”  b y  in tra re n a l m e c h a ­
n ism s. H ow ever, so d ium  excre tion  decreases a f te r  blood loss even i f  ca re  has 
been  ta k e n  in  th e  e x p e rim e n t to  ensure a c o n s ta n t  perfusion p ressu re  in  th e  
k id n e y  an d  th e re b y  a n o rm a l g lom erular f i l t r a t io n  ra te  [40]. A co n sid e rab le  
fall in  re n a l blood flow , re n a l ischaem ia, s ta r ts  re n in  fo rm ation  w h ich  in  tu rn  
re su lts  in  th e  fo rm atio n  o f h y p e rten s in ; a t  th e  sam e  tim e , b o th  ren in  a n d  h y p e r ­
te n s in  s tim u la te  th e  a d re n a l to  secrete so d iu m -re ta in in g  a ldoste rone . I t  is in
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th is  w a y  th a t  h y p o v o laem ia , an d  perhaps also  s tim u la tio n  of th e  re c e p to rs  in  
th e  th y ro c a ro tid e a l  ju n c tio n , b rin g  ab o u t a ld o s te ro n e  secretion ; a n d  t h a t  b y  
th e  m e c h a n ism  described  b y  Ga u e r  and H e n r y  [41], reduction  o f  th e  te n s io n  
o f th e  le f t  a r te r ia l w all, re flec to rily  in tensifies a n tid iu re tic  horm one se c re tio n ; 
fo llo w in g  a fa ll in  c ap illa ry  p ressu re  th e  S t a r l i n g  equilib rium  sh ifts  in  fa v o u r  
o f th e  fo rces th a t  cause th e  flu id  to  be re a b so rb e d , w hereupon flu id  e n te rs  th e  
v a s c u la r  p a th w a y s  from  th e  in te rs ti t ia l  sp ace . B y  w ay of th e  th i r s t  c e n tre , 
th e  re s u lt in g  ce llu lar d e h y d ra tio n  gives rise  to  th e  sensation  of th i r s t .  A t th e  
s ite  o f  b leed ing , se ro to n in e  is re leased , w h ich  en h an ces  tu b u la r  so d iu m  re a b ­
s o rp tio n  [42].
B a r g e r  [43] stresses t h a t  in  th e  re g u la tio n  processes a t  w o rk  in  h y p o - 
v o laem ic  co n d itio n s, decisive im p o rtan ce  a t ta c h e s  to  a fall in  th e  a c t iv i ty  o f 
th e  c a ro tid  sinus, re sp e c tiv e ly  to  th e  p re sso re c e p to r  reflexes in i t ia te d  b y  it .  
T h is is th e  w ay  in  w hich , fo r ex am p le , th e  fre q u e n c y  o f  th e  h e a r t’s a c tio n  in c re a s ­
es a f te r  b lood  loss. B u t i t  is equally  ce rta in  t h a t  here , too, th e  ch ie f o rg a n ise r  
o f re g u la tio n  is th e  c e n tra l n erv o u s sy stem ; th e  c e n tre  of ep inephrine  se c re tio n  
is su p p o se d  to  be in  th e  p a ra v e n tr ic u la r  n u c le i, w here  the  o sm orecep to r c e n tre  
is k n o w n  to  be.
T h e  av a ilab le  b lood  vo lum e rep len ished  w ith  sodium  and w a te r  is sw itc h e d  
to  th e  v i ta l  organs a t  a ra p id  h e a r t ra te .
I t  needs to  be m en tio n ed  th a t  the  o rg an ism  is capable of e ffec tive  v o lu m e  
re g u la t io n  even  w ith o u t fu n c tio n in g  ad ren a ls . O bv iously , no fu r th e r  ev id en ce  
is r e q u ire d  to  p rove  th a t  a ldosterone  c a n n o t p o ssib ly  be th e  o n ly  fa c to r  in  
v o lu m e  co n tro l. R o s e n b a u m  e t al. [44] fo u n d  t h a t  in  p a tien ts  su ffe rin g  from  
A d d iso n ’s d isease, w ith  p ra c tic a lly  no a d re n a l fu n c tio n , m a in ta ined  on co rtiso n e  
or D C A , p o s tu ra l changes a n d  also sodium  ch lo rid e  infusions in d u ced , w ith o u t 
a n y  ch an g es  in  th e  g lo m eru la r f iltra tio n  r a te ,  th e  sam e rises and  falls in  so d iu m  
e x c re tio n  as in  n o rm a l su b je c ts . I t  w ould a p p e a r  t h a t  the  “ perm issive a c t io n ”  
o f c o rtiso n e  is su ffic ien t to  p rovoke vo lum e re g u la tio n , a t least u n d e r  a c u te  
e x p e r im e n ta l  cond itio n s.
In  ea rlie r ex p e rim en ts  [45] we have sh o w n  t h a t  if  in a pa ir o f dogs c rossed  
c irc u la tio n  is b ro u g h t a b o u t b y  Im m orally  is o la tin g  the  accep to r’s h e a d  from  
th e  t r u n k  an d  perfusing  i t  w ith  th e  c ircu la tio n  o f  th e  donor, an d  if  th e r e a f te r  
iso la te d  ce reb ra l h y p o x ia , w h e th e r a r te r ia l  o r s ta g n a n t, is p ro d u c e d  in  th e  
a c c e p to r , th e  re n a l b lood  flow  in  th e  la t te r  decreases . In  o th e r e x p e r im e n ts  
i t  h a s  b een  fo u n d  th a t  u n d e r  such co n d itio n s th e re  occurs a fa ll in  so d iu m  
e x c re tio n . T his p h en o m en o n  is in d ep en d en t o f  b o th  th e  caro tid  s inus a n d  th e  
a d re n a l;  a p p a re n tly , th e  im pulses are c a rr ie d  b y  nerves from  th e  c e n tra l  
n e rv o u s  sy stem  to  th e  k id n ey .
In  th e  hyp o v o laem ic  cond itions here d iscu ssed  a p a r t is no d o u b t p la y e d  
b y  d is tu rb a n c e s  in  th e  o x y g en a tio n  of th e  c e n tr a l  nervous sy stem , a n d  so th e  
m e c h a n ism  described  b y  us is ce rta in  to  p a r t ic ip a te  in  th e  vo lu m e reg u la -
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t io n  p h en o m en a , w h e th e r these  are  h aem o d y n am ic  or a n t in a tru re t ic  in 
c h a ra c te r .
I  p ropose to  dea l b rie fly  w ith  a n o th e r  m echan ism  th a t  c o n tro ls  sod ium  
e x c re tio n ; th is  re flex  m echan ism  we h av e  d esc rib ed  in  earlier w ork  [48, 49, 50], 
b u t  o n ly  in  its  asp ec t o f ra ising  sodium  e x c re tio n .
A p p ly in g  th e  crossed c ircu la tion  m e th o d  ou tlined  above, we fo u n d  th a t  
h y p e ro sm o tic  sodium  chloride so lu tion  in je c te d  in to  the  cephalic c ircu la tio n  
in c rea sed  sod ium  ex cre tio n  in  th e  iso la ted  t r u n k  of th e  accep to r d o g . C learly , 
th e  im pu lses causing  th e  increase trav e lled  d ow n  nerve  tracks in to  th e  tru n k , 
d ire c tly  to  th e  ad ren a l; in  ad ren a lec to m ized  ac c e p to r dogs th e  in c re a se  failed 
to  occu r. W e do n o t y e t know  w h e th e r th e  increase  was due to  a d ec rea se  in 
a ld o ste ro n e  secre tion  or, possib ly , to  th e  sec re tio n  o f some co rtico id  ho rm one  
o f  n a tru re t ic  ac tion .
U n d e r th e  sam e ex p e rim en ta l co n d itio n s  i t  was possible to  in d u ce  a 
s im ila r rise  in  sod ium  excre tion  b y  th e  in je c tio n  of an  a n tid iu re tic  ho rm one 
p re p a ra t io n , in s tead  of a hyperosm otic  so d iu m  chloride so lu tion .
I  t r u s t ,  all these  ju s tify  th e  conclusion  th a t  aldosterone is o n e  o f th e  
fa c to rs  w hich  con tro l sod ium  excre tion  an d  p a r tic ip a te  in vo lum e re g u la tio n . 
N ev e rth e le ss , one m ore ad d itio n  w ould im p ro v e  th e  sto ck  of ev id en ce  a lread y  
d iscu ssed . A ccording to  c u rre n t know ledge, so d iu m  from  the  g lo m eru la r  f i l t r a te  
is re a b so rb e d  in  four d ifferen t p a r ts  o f th e  re n a l tu b u le :
1. F ro m  th e  filte red  sodium  80 to  85 p e r cen t is ac tive ly  re a b so rb e d  in 
th e  p ro x im a l tu b u les .
2. R e ab so rp tio n  con tinues in  th e  a scen d in g  leg of th e  loop  o f  H en le , 
in  th e  “ c o u n te rc u rre n t”  system .
3. T h e re a fte r , in  th e  d is ta l tu b u le s  d u rin g  so d ium -po tassium  ex ch an g e .
4. L as tly , in  th e  co llecting  tu b u le s  in  th e  course of am m o n ia -io n ex ch an g e .
As fa r as ou r p re sen t know ledge ca rrie s  u s, aldosterone ca n  e x e r t  its
e ffec t o n ly  in  th e  th ird  o f these  four p a r ts  o f  th e  tu b u le .
T he exclusive role p layed  b y  a ld o ste ro n e  is co n trad ic ted  b y  th e  fa c t th a t  
in  h e a lth y  in d iv id u a ls  prolonged a d m in is tra tio n  of th e  drug  fails to  give rise 
to  ch ro n ic  sod ium  re te n tio n ; nor is th e re  re te n tio n  in  p a tien ts  w ith  a ld o s te ro n e - 
sece rn in g  ad ren a l tu m o u r. B u t in  p a tie n ts  o ed em ato u s from  some o th e r  cause, 
i t  is possib le  to  induce  progressive sod ium  re te n tio n  b y  tre a tin g  th e m  w ith  
a ld o ste ro n e  [45].
T h e  ex p e rim en ta l resu lts  o b ta in ed  b y  B a r g e r  e t al. [56] in  th e  dog  are 
o f  g re a t s ign ificance in  th is  connexion . F o llow ing  u n ila te ra l in fu s io n  o f  a ld o ­
s te ro n e  in to  th e  ren a l a r te ry  th e y  s tu d ied  th e  u rin e  of each k id n ey  se p a ra te ly , 
an d  fo u n d  th a t  on th e  side of th e  in fusion  th e re  w as increased p o ta s s iu m  b u t 
u n ch an g ed  sod ium  ex cre tio n . A t th e  sam e tim e , in  anim als w ith  a r tif ic ia lly  
in d u ced  h e a r t  defec t, a decrease in  sodium  ex c re tio n  was observed on  th e  side 
o f th e  in jec tio n .
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I  have  dw elt u p o n  q u estio n s of th e o ry  in  som e deta il, b u t I th in k  i t  is 
w ell to  h av e  th e  fu n d a m e n ta l considera tions p reced e  th e  p rob lem s, in  w h ich  
c lin ic ia n s  concern  th em se lv es  m ore d irec tly . I n  th e  following I p ro p o se  to  
d iscu ss  oedem a in ca rd iac  decom pensation  a n d  in  th e  nephro tic  an d  n e p h ritic  
sy n d ro m e s . A c h a ra c te r is tic  com m on to  all th re e  co n d itio n s is sod ium  re te n tio n . 
T o  b e g in  w ith , I  shou ld  like  to  po in t ou t t h a t  th e  form er view , acco rd in g  to  
w h ic h  th e  k id n ey  in  th e  oedem ato u s o rgan ism  fa ils  to  secrete sod ium  ch lo ride  
b e c a u se  th is  is c a u g h t in  th e  in te rs titia l o e d e m a  flu id  and  sim p ly  does n o t 
r e a c h  th e  k idney , has becom e obsolete. In  o ed em a  th e  am o u n t of g lo m eru la r 
f i l t r a t e  an d  th a t  o f se ru m  sodium  are f r e q u e n tly  norm al, w hich m ean s th a t  
s a l t  is p re sen t in  th e  k id n e y , and  y e t is n o t  sec re ted . O bviously , w h a t  has 
c h a n g e d , is ren a l fu n c tio n . T he exp erim en t o f  B a r g e r  [57] has p ro v ed  th is ;  in  
th e  n o rm a l dog sod iu m  in fu sed  in to  one re n a l a r te r y ,  increased sod iu m  e x c re ­
t io n  on th a t  side; in  th e  dog  w ith  cardiac fa ilu re , no su ch rise  p re sen ted  itse lf .
C oncerning th e  cause  o f cardiac oedem a, u n t i l  some years ago th e  m o st 
w id e ly  accep ted  v iew  h a d  been  th a t  p ro p o u n d e d  b y  Merrill  [58], t h a t  th e  
re d u c e d  g lom eru lar f i l t r a t io n  was alone re sp o n sib le  for reduced so d ium  ex cre ­
t io n .  T o -d a y  decreased  g lo m eru la r f iltra tio n  is no  longer th o u g h t to  be th e  on ly  
fa c to r  in  p lay ; a p lace  is assigned  to  increased  tu b u la r  reab so rp tio n  in  th e  m e c h a ­
n ism  o f  card iac  oedem a. H ow ever, Me r r i l l ’s re p o r t  contains a s ta te m e n t 
w h ic h  is s till u n ch a llen g ed  an d  has suggested  fu r th e r  w ork for o th e r  in v e s t i­
g a to r s ;  i t  is an  acco u n t o f  th e  haem o d y n am ic  changes of im p o rtan ce  in  th e  
p a th o p h y s io lo g y  o f  c a rd ia c  oedem a so v e ry  p rec ise  as to  m erit v e rb a tim  
q u o ta t io n , a t  least in  p a r t :
“ . . . These p a tie n ts  te n d e d  to  have an  in a d e q u a te  cardiac o u tp u t  b y  th e  
c a th e te r  m eth o d  u tiliz in g  th e  d irect F ick  p r in c ip le , an d  a low ren a l b lo o d  flow  
b y  th e  p a ra -am in o  h ip p u ra te  m ethod  . . . T h e  re n a l  blood flow  w as red u ced  
to  a b o u t one-fifth  n o rm a l, w hen the  ca rd iac  o u tp u t  was a p p ro x im a te ly  h a lf  
n o rm a l, in d ica tin g  a specific  diversion o f b lo o d  aw ay  from  th e  k id n e y . I t  is 
su g g e s te d  th a t  a s im ila r sh u n tin g  of blood fro m  th e  kidneys m ay  be im p o r ta n t  
in  th o se  p a tie n ts  w ho h a v e  a norm al re n a l b lo o d  flow  and  n o rm a l ca rd iac  
o u tp u t  a t  re s t, b u t  w ho develop  evidence o f  h e a r t  failure and  edem a on  e x e r­
t io n . W hen  th e  ca rd iac  o u tp u t  becom es in a d e q u a te  to  m eet th e  d em an d s  o f 
ex e rc ise  blood m ay  be d iv e r te d  from  th e  k id n e y s  to  o ther p a rts  o f th e  b o d y  
w hose  m etabo lic  needs are  g re a te r .”
T h is s ta te m e n t se rv ed  as the  s ta r tin g  p o in t  for the  recen t s tu d ie s  con­
c e rn e d  w ith  th e  p a r t  p la y e d  b y  the  sy m p a th e tic  nervous system  in th e  fo rm a ­
tio n  o f  card iac  oedem a. B rod  [59] showed th a t  in  h e a r t failure in fusion  o f th e  
sy m p a th o -a d re n a ly tic  a g e n t, d ibenzy lam ine , in c rea sed  renal blood flow  an d  
so d iu m  excre tion . B a r g e r  e t  al. [43] d e m o n s tra te d  th a t  in  dogs w ith  v a lv u la r  
d e fe c t, d ibenzy lene in je c te d  in to  th e  renal a r te r y  o n  one side p roduced  in c reases  
in  so d iu m  ex cre tio n  an d  re n a l blood flow  on  th e  sam e side.
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This concep tion  o f  ca rd iac  oedem a fo rm a tio n  is in  essence id en tica l w ith  
th a t  com m only  re fe rred  to  as forw ard fa ilu re , in  d is tin c tio n  from  b a c k w a rd  
fa ilu re  w hich reg a rd s g en era lized  p h leb o h y p e rto n y  as th e  decisive lin k  in  th e  
chain  of oedem a c a u sa tio n , an d  in c rim in a tes  th e  rise  o f cap illa ry  p re ssu re  
co n sequen t upon th e  in c rea sed  venous p ressu re , th e  u p se ttin g  of th e  S t a r l in g  
ba lan ce , an d  p re d o m in a tio n  o f forces w hich  p ress th e  flu id  from  th e  b lood  
vessels to w ard s th e  in te r s t i t ia l  space. The b a c k w a rd  fa ilu re  conception , g en er­
a lly  cred ited  to  S t a r l in g , has been d ispu ted  b y  sev e ra l au th o rs  on th e  alleged 
g ro u n d  th a t  i t  is one-sid ed . In  fac t it  is b ey o n d  a n y  d o u b t th a t  th e  tw o  basic  
m echan ism s, b ack w ard  fa ilu re  and  forw ard  fa ilu re , a c t in  co m bina tion , an d  
I  c an n o t help  feeling t h a t  w hoever im pute  lopsid ed  hy p o th esiz in g  to  St a r l in g  
h av e  never w orked th em se lv es  th ro u g h  his fu n d a m e n ta l w ork and  co n te s t th e  
issue on th e  basis o f passag es c ited , to rn  from  th e ir  c o n te x ts . To il lu s tra te  m y  
p o in t I  quo te  a few o rig in a l lines of Starling  a n d  add  his own list o f th e  fac to rs  
concerned  in  th e  p ro d u c tio n  o f oedem a:
. . p ro b ab ly  u n d e r  no  c ircum stances can  d ro p sy  be ascribed  to  an  
ab n o rm al change in  one o n ly  o f  these  processes . . .  In  n e a rly  all cases th e  d ro p sy  
is due to  th e  s im u ltan eo u s  a lte ra tio n  of tw o  or m ore o f these  fac to rs  .. . .”
Table o f causative factors in oedema 
I
Increased transudation
A )  Increased capillary pressure.
B )  Increased capillary perm eability.
C)  H ydraem ia.
D )  Increased m olecular concentration in tissues.
II
Diminished absorption
A )  B y  lym phatics.
a)  Paralysis o f lim bs.
b) Obstruction of ly m p h  trunks.
B )  B y veins.
This can n o t o f cou rse  be an  u p -to -d a te  l is t o f th e  m ain  causal fa c to rs , 
h u t  i t  is s till su b s ta n tia lly  v a lid  and  by  no m ean s one-sided.
In  w h a t w ay is a ld o ste ro n e  concerned in  th e  p ro d u c tio n  of card iac o e d e m a ?  
T he view s voiced in  th e  l i te ra tu re  on th is  p o in t v a ry  w idely . A ccord ing  to  
B a r g e r  [27 ], th e  e x a c t ro le  o f  th is  horm one in  th e  flu id  re te n tio n  of congestive  
h e a r t  failure rem ains to be determined. N e ith e r congestive  h e a r t failure in  th e  
h u m a n , nor in th e  e x p e rim e n ta l anim al is a lw ays accom pan ied  b y  h igh  r a te s  
o f  a ldosterone  ex cre tio n .
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T h a t  a ldosterone is n o t  th e  ch ief fa c to r  in  p roducing  so d iu m  re te n tio n  
in  c a rd ia c  oedem a seem s to  be clear from  th e  observ a tio n  t h a t  a ld o ste ro n e  
a n ta g o n is ts  are in h ib itin g  th e  effect of a ld o ste ro n e  in  th e  re n a l tu b u le s ;  th e ir  
n a t r u r e t i c  effect is in s ig n if ic a n t [63, 64].
I  h a v e already d ea lt  w ith  B a r t t e r ’s th e o ry  o f  a ld osteron e secretion . 
H e g g l in  e t  al. [65] h a v e  sh o w n  th a t  in  h ea rt failure acu te  h a em o d y n a m ic  
a lte r a t io n s  in fluence a ld o stero n e ex c re tio n  in  a w a y  con gru en t w ith  th a t  
t h e o r y ,  b u t th a t under ch ron ic  con d ition s n o  perm an en t corre la tion  is d em o n ­
s tr a b le  b etw een  h a em o d y n a m ic  a ltera tio n s an d  changes in a ld osteron e ex cre tio n .
T h e  p a r t p layed  b y  a ld o ste ro n e  is d iff ic u lt to  e s tim a te , fo r th e  horm one 
m a y  be  excre ted  a t  an  in c rea sed  ra te  w ith o u t an  increase in  its  a d re n a l secre­
t io n .  T h e  ex p lan a tio n  is th e  congestive  liv e r’s reduced  a b ility  to  decom pose 
a ld o s te ro n e  [66, 67].
T h e  findings of B ü c h b o r n  e t al. [68] are  of ex trem e im p o r ta n c e . In  a 
la rg e  n u m b e r of ca rd iac  p a tie n ts , w ith  a n d  w ith o u t d eco m p en sa tio n , these 
a u th o r s  s tud ied  th e  g lo m eru la r f i l t ra t io n  ra te  and  th e  u r in a ry  a ld oste rone  
a n d  so d iu m  co n ten ts, to  e s ta b lish  co rre la tio n s  betw een  th e ir  re sp e c tiv e  values. 
T h e y  fo u n d  a close an d  s ta tis t ic a lly  v e ry  sign ifican t n eg a tiv e  co rre la tio n  
b e tw e e n  sodium  and  a ld o ste ro n e  sec re tio n ; upon  th e  ac tio n  o f a ld oste rone  
th e  e ffec t of increased tu b u la r  sod ium  re a b so rp tio n  adds itse lf  to  th e  a n tin a t-  
r u r e t ic  effect of reduced  g lo m eru la r f i l t ra t io n . A ccording to  th e ir  ca lcu la tio n s, 
r e d u c e d  g lom erular f i l t ra t io n  acco u n ts  fo r a b o u t 15 per c en t, a n d  increased  
a ld o s te ro n e  a c tiv ity  for fro m  63 to  75 p e r c e n t, of sodium  re te n tio n . I n  e v a lu a t­
in g  th e se  resu lts  one m u s t o f  course ta k e  in to  considera tion  th e  com plica tive  
f a c to r  o f  a ldosterone in a c tiv a tio n . In  ca rd iac  deco m p en sa tio n  a lso , w ate r 
r e te n t io n  is followed b y  so d iu m  re te n tio n . In creased  a n tid iu re tic  horm one 
s e c re tio n  m ight be a fa c to r  concerned  in  w a te r  re te n tio n  [47].
I n  ou r opinion d is tu rb e d  o x y g en a tio n  is in  a large m easu re  responsib le  
fo r  th e  general and  ren a l h aem o d y n am ic  p h en o m en a  an d  fo r th o se  observab le  
in  so d iu m  and  w ater sec re tio n . As ou r in v es tig a tio n s  on th is  p o in t h a v e  been 
r e p o r te d  cu rren tly , an d  as o u r th e o ry  b ased  has been pub lished  in  a m o n o g rap h  
[4 7 ], i t  w ill suT ice to  fo rm u la te  th e  m a jo r  re su lts  as follows.
1. The function  o f th e  c ircu la tio n  is to  m a in ta in  oxygen  su p p ly  a t  the 
o p t im a l  level.
2. In  h ea rt fa ilu re  th e  c ircu la tio n  is u n ab le  to  pe rfo rm  th is  fu n c tio n ; 
th e  in c rea sed  a rte rio -v en o u s oxygen  d ifference shows th a t  o x ygen  su p p ly  to  
th e  tis su e s  is u n sa tis fa c to ry .
3. E x p erim en ta l a r te r ia l  h y p o x ia  cau sin g  d iscom fort in  h e a lth y  ind iv id - 
u a ls  e x e r ts  an  a n tid iu re tic  an d  a n tin a tru re t ic  effect [47, 69].
4 . In  cardiac d eco m p en sa tio n  oxy g en  in h a la tio n  fre q u e n tly  im proves 
r e n a l  b lood  flow and  th e  re su ltin g  d iu resis  leads to  in creased  so d iu m  ex ­
c re t io n  [70]. The re su lts  o f our p e r ta in in g  in v estig a tio n s w h ich  are no t
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w ith o u t  an teced en ts [71, 72, 73, 74], h ave b een  fu lly  con firm ed  b y  K l ü t sc h  
e t  al. [75].
5. In  h ea rt fa ilu re  oxygen  in h a la tio n  ra ises card iac  o u tp u t [76, 77] an d  
red u ces venous p ressu re  a n d  to n ic ity  [75, 78, 79].
As regards th e  re c e p to r  area  sensitive to  h y p o x ia , I  w ould su m m arize  
th e  s itu a tio n  as follow s.
1. As a lread y  m e n tio n e d , in  ou r crossed c ircu la tio n  ex p e rim en ts  iso la ted  
h y p o x ia  of th e  ce n tra l n e rv o u s  system  was fo u n d  to  h av e  a lte red  re n a l  h a e m o ­
d y n am ics  and  fu n c tio n  so as to  be id en tica l w ith  th o se  seen in  ca rd ia c  d eco m ­
p en sa tio n .
2. U nder co n d itions as above, venous p ressu re  an d  to n ic ity  a re  in c re a s ­
in g  [80].
3. H isto log ical changes ch a rac te ris tic  o f  h y p o x ia  have  been fo u n d  in  th e  
b ra in  o f p a tien ts  w ho h a d  d ied  from  h e a rt fa ilu re  [81].
4. H ypox ia  to g e th e r  w ith  an tid iu resis  induces e lec tro en cep h a lo g rap h ic  
lesions [82].
On these g round  i t  seem s ju s tified  to  p o s tu la te  th a t  th e  s e a t  o f  th e  
h y p o x ia-sen sitiv e  v o lu m e-reg u la tin g  cen tre  is in  th e  ce n tra l n e rv o u s sy s tem .
O bservations o f B a r n e s  and  S c h o tt st a ed t  [83] th ro w  an  in te re s tin g  
lig h t on th e  role of th e  c e n tra l  nervous sy s tem  in  th e  vo lum e re g u la tio n  of 
p a tie n ts  suffering from  h e a r t  fa ilu re ; a sense o f  depression  or of d e sp a ir  red u ces 
sod iu m  and  w ater sec re tio n , sud d en  ag ita tio n  o f m ind  raises sod ium  e x c re tio n , 
a n d  w holesom e s tim u la tin g  rec rea tio n  b rings a b o u t an  increased  e x c re tio n  of 
b o th  sodium  and  w a te r.
T he p a r t  p layed  b y  th e  ly m p h a tic  sy s tem  in  th e  m echan ism  o f  ca rd iac  
o edem a I  will discuss b u t  b rie fly . S t a r l in g  [60] s ta te d  as fa r b a c k  as 1909: 
“ In  h e a r t  disease a fa c t is p re se n t w hich is n o t o p era tiv e  in  sim ple  ven o u s 
o b s tru c tio n , n am ely  a h in d ran ce  to  th e  o u tflo w  b y  th e  ly m p h a tic s  in  co n ­
sequence  of the  rise o f  p ressu re  an d  s ta g n a tio n  o f  th e  blood in  th e  su p e rio r  
v e n a  cav a  n ear th e  h e a r t .”  In  1951, we p ro v id ed  ex p e rim en ta l ev id en ce  for 
th e  t r u th  o f th is s ta te m e n t [84].
K atz [85] an d  K atz a n d  Cockett  [86] ta c k le d  th e  prob lem  o f th e  ly m p h ­
a tic  sy s te m ’s p a r tic ip a tio n  in  th e  genesis o f  ca rd iac  oedem a b y  a n ew  line  of 
a p p ro a c h . T hey  d e p a rte d  fro m  th e  w ell-estab lished  fa c t t h a t  an  a c u te  rise  of 
p ressu re  in  th e  in ferio r v e n a  cav a  su b s ta n tia lly  increases th e  ly m p h  flo w  from  
th e  exposed  an d  c a n n u la te d  th o rac ic  d u c t, a n d  a t  th e  sam e tim e  red u ces 
d iu resis  and  sodium  e x c re tio n . T hey  found  th a t  th e  increase in  ly m p h  flow  
fa iled  to  p resen t itse lf  in  n ep h rec to m ized  an im als . F ro m  th is  th e y  in fe rre d  th a t  
th e  increase in  ly m p h  flow  w as o f ren a l orig in . In  th e ir  view , th e  la rg e  q u a n ­
ti t ie s  o f w ate r and  so d ium  flow ing  b ack  in to  th e  c ircu la tio n  th ro u g h  th e  th o ra c ­
ic d u c t exp la in  th e  so d iu m  an d  w a te r re te n tio n  in  congestive  h e a r t  
fa ilu re .
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In  our opinion th is  v iew  is fu n d a m e n ta lly  erroneous. T he increase  in  
ly m p h  flow  due to  a p re ssu re  rise in th e  in fe rio r  v en a  cava  derives from  th e  
l iv e r , as was p o s tu la te d  b y  S t a rling  [60]; we ourselves h av e  e stab lish ed  th a t ,  
c o n tra d ic to ry  to  th e  f in d in g  of K atz an d  Co c k e t t , preced ing  n e p h re c to m y  
do es n o t  suppress th e  in c re a se  in  lym ph flow  fo llow ing  an  increase o f pressure 
in  th e  inferior vena  c a v a  [87]. The fac t ju s t  m e n tio n e d , n am ely  th a t  in  con­
g e s tiv e  h ea rt fa ilu re  ly m p h  is p rev en ted  fro m  flo w in g  in to  th e  venous sy s te m , 
is a n o th e r  reason w h y  K atz  and  Co c k ett’s co n cep tio n  m u st be re jec ted .
A lthough  p ro b lem s o f  th e ra p y  are b ey o n d  th e  scope of th is  p a p e r, I  should  
lik e  to  m ention  th e  th e o re tic a lly  in te restin g  re c e n t fin d in g  th a t  d ig ita lis  a n ta ­
g on izes th e  effect o f  a ld o s te ro n e  in th a t  i t  in h ib its  th e  ren a l ac tio n  o f th e  
h o rm o n e  [88, 89]. A s im ila r  effect is ex e rted  b y  h e p a rin  [10, 91].
F ina lly , some w ords sh o u ld  be inc luded  co n cern in g  those  form s o f oedem a 
d ev e lo p in g  in acu te  d iffu se  glom erular n e p h r itis  w hich are n o t due to  asso­
c ia te d  cardiac d e co m p en sa tio n .
I t  is generally  k n o w n  t h a t  in  acute d iffuse g lo m eru lonephritis  generalized  
o e d e m a  m ay ap p ea r w ith in  a m a tte r  of h o u rs . T h is is in co n testab le  ev idence  
sh o w in g  th a t  in  acu te  g lo m eru lo n ep h ritis  re n a l sa lt and  w a te r re te n tio n  can n o t 
p o ss ib ly  be the p rin c ip a l cau se  of oedem a, b u t  t h a t  it  is of e x tra -re n a l orig in . 
C u rre n t knowledge h as  su b s ta n tia te d  th e  c la im  o f those  au th o rs  (V o l h a r d , 
N o n n e n b r u c h , K r o g h , K y l i n , E p p in g e r ) w ho have since long m a in ta in e d  
t h a t  increased  c a p illa ry  p e rm e a b ility  was th e  decisive fac to r in  acu te  diffuse 
g lo m eru lo n ep h ritic  o ed em a . S arr e  [95], u sin g  L a n d i s ’ m eth o d , d e m o n s tra te d  
th e  increase  in  c a p illa ry  p e rm eab ility .
W ith  th e  c a p illa ry  p e rm eab ility  in c re a se d , p ro te in -rich  flu id  stream s 
f o r th  from  the  v a sc u la r  b e d  in to  the  in te r s t i t ia l  space . A  sud d en  decrease o f  
c irc u la tin g  p lasm a v o lu m e , fo r w hich to  som e e x te n t  u r in a ry  loss o f p ro te in  
is a lso  responsible, leads to  sod ium  and  w a te r  re te n tio n  b y  w ay  o f th e  reg u la ­
to r y  m echanism s d e sc rib ed  earlier.
In  the  n ep h ro tic  sy n d ro m e  the  p a th o lo g ica l process begins w ith  increased  
g lo m e ru la r  cap illa ry  p e rm e a b ility . The re s u lt  is p ro te in u ria , an d  th is  gives 
r ise  to  h y p o p ro te in aem ia  a n d  d y sp ro te in aem ia , w h ich  th e n  produce  a red u c tio n  
in  th e  colloid-osm otic p re ssu re  of the p lasm a  p ro te in s . The S t a r l in g  b a lan ce  
is u p s e t ,  and  the  w a te r  o f  th e  p lasm a is lo st in to  th e  in te rs ti t ia l  space , th u s  a 
d ec rea se  of c ircu la tin g  p la sm a  volum e re su lts .
A t the beg inn ing  o f  th is  rep o rt it  has b een  p o in te d  ou t th a t  th e  decrease  
in  c ircu la tin g  p lasm a v o lu m e  leads to  increased  a ld o ste ro n e  secretion . T he n e p h ­
r o t ic  syndrom e is th e  fo rm  o f  h y p era ld o ste ro n ism , in  w hich a ldosterone  secre tion  
is th e  h ighest. A ccord ing  to  Ga u e r  [92], h y p o v o laem ia  s tim u la tes  also A D H  
se c re tio n  and w a te r r e te n t io n . A ccordingly, in  th e  n ep h ro tic  syn d ro m e ren a l 
s a l t  a n d  w ater r e te n tio n  a re  essen tia lly  p ro d u c e d  secondarily , as th e  re su lts  
o f  a ld o ste ro n e  and  A D H  sec re tio n . In  th is  d isease  th e  ly m p h a tic  sy s tem  tra n s -
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p o rts  oedem a flu id  from  th e  in te rs ti t ia l  space a t  i ts  fu ll capacity  [84], w hereby- 
a p a th o lo g ica l s ta te  o f eq u ilib riu m  is p ro d u ced , a n d  i f  th is  is u p se t, fo r  instance- 
b y  a su b s ta n tia l  d ra in in g  o f oedem a flu id , th e  re s u lt  m ay  be c irc u la to ry  in su f­
fic iency  an d  im paired  ren a l fu n c tion .
I  h av e  com e to  th e  end  of m y  re p o rt. I  feel I  c an n o t abuse y o u r  p a tie n c e  
to  th e  e x te n t o f sum m ariz ing  th e  d a ta  I  h a v e  m en tioned . In s te a d , I  w ou ld  
fin ish  b y  say ing  th a t  a lth o u g h  a w ea lth  of know ledge has been ac q u ire d  in  th e  
la s t y ea rs , we have  n o t y e t a rriv ed  a t th e  s ta g e  o f an  u ltim ate  sy n th e s is  o f 
th e  p h y sio logy  and  p a th o lo g y  o f vo lum e re g u la tio n .
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PAEDIATRIC ASPECTS OF RENAL DISEASES
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E . K e r p e l -F r o n iu s
DEPARTMENT OF PAEDIATRICS, UNIVERSITY MEDICAL SCHOOL, PÉCS
T he p rin c ip a l p ecu lia rities  o f ren a l p a th o lo g y  in  childhood are  seen  in  
th e  follow ing fac ts .
1. R enal p e rfo rm an ce  is poorest in  y o u n g  in fan cy .
2. M alfo rm ations occupy  an  im p o r ta n t p o s itio n  in  the  clinical m a te r ia l.
3. The clin ical asp ec ts  o f th e  classical re n a l  diseases, diffuse g lom eru lo ­
n ep h ritis  an d  n ep h ro sis , have  m any  ag e-b o u n d  fea tu re s .
4. The aetio log ica l d is trib u tio n  o f p r im a ry  diseases lead ing  to  re n a l 
fa ilu re  differs from  th a t  seen in  ad u lts . C hronic re n a l diseases slow dow n d ev e l­
o p m e n t an d  g ro w th . R en a l dw arfism  an d  r ic k e ts  are  com m on occu rences.
These age-bound  p ecu liarities are d icu ssed  in  b rie f  as follows.
1. Clinical sequelae to the limitations o f  renal function in infants
In  Fig. 1. is show n th e  “ schedule o f m a tu ra t io n ”  of ce rta in  re n a l p e r ­
fo rm ances.
In  th e  new born  th e  a b ility  to  excre te  a w a te r  load  is lim ited , he ex c re te s  
m erely  10 per c en t o f  th e  sam e volum e o f w a te r  p er kilogram  b o d y  w e ig h t, 
as  th e  a d u lt. T he G F R , to o , is low an d  th e  c o n c e n tra tin g  c a p ac ity  is h a lf  of 
th a t  o f th e  a d u lt. T hese functions do n o t m a tu re  a t  th e  sam e r a te :  w a te r  
ex c re tio n  reaches th e  a d u lt  level a t  th e  age o f  one m o n th , th e  c o n c e n tra tin g  
c a p a c ity  a t  3 m o n th s  an d  th e  G F R  a t  1 y e a r  o f age.
Likew ise, th e  y o u n g  in fa n t’s c a p a c ity  to  excre te  e lec tro ly tes a n d  H  
ions m ay  be lim ited .
The in fa n t is fu rth e rm o re  h an d icap p ed  b y  th e  fac t th a t  in  te rm s  o f k ilo ­
g ra m  o f bo d y  w eigh t oxygen  consum ption , in sen sib le  p e rsp ira tio n  an d  tb e  c a r ­
d iac  o u tp u t p er m in u te  are ab o u t tw ice g re a te r  th a n  in  th e  a d u lt ,  w hereas 
w a te r  c o n te n t an d  p lasm a  volum e p er k ilo g ra m  of body  w eight are  a b o u t 
th e  sam e. T hus, in  w a te r  d ep riv a tio n  th e  w a te r  sto res are d ep le ted  tw ice  as 
fa s t  as in  th e  a d u lt  an d  c ircu la to ry  d is tu rb a n c e s  develop easily . T his r a p id ly  
decreases th e  c learan ces, w hich  are a lread y  sm a ll u n d e r physiologic co n d itio n s .
Owing to  th e  fra g ility  o f hom eostasis in  y o u n g  in fan ts  e x tra re n a l re n a l
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in su ff ic ie n c y , azo taem ia , hypo- and  h y p e rn a tra e m ia , h y p e rp o ta ssa e m ia , 
o e d e m a , -water in to x ic a tio n , d e h y d ra tio n , acidosis m ay  occur w ith  g rea t 
r a p id i ty .
2. M alformations
T h e incidence o f m a lfo rm atio n s  is b y  n ecess ity  h igher in ch ild ren  th a n  in 
a d u l ts  as some of th ese  p a tie n ts  do n o t re a c h  ad u lth o o d .
M alform ations  o f th e  u r in a ry  t r a c t  p la y  an  im p o rta n t ro le . U rin e  flow  
m a y  b e  o b stru c ted  a t  a n y  p lace  from  th e  re n a l  pelv is to  th e  u re th ra  a n d  m ost 
o f  th e s e  m ay  sooner or la te r  cause u raem ia , w ith  or w ith o u t in fec tio n .
T h e re  are hypoplastic  a n d  polycystic  k id n e y s ; in  such cases a d isc re p a n c y  
a rise s  b e tw een  th e  fu n c tio n in g  ren a l p a re n c h y m a , w hich is lagg ing  b e h in d  in  
d e v e lo p m e n t, and  th e  b o d y  m ass w hich  co n tin u es  to  grow, an d  th is  leads 
u l t im a te ly  to  renal fa ilu re , as g row th  c o n tin u es .
B esides these gross m a lfo rm atio n s  w e a re  lea rn in g  m ore an d  m ore  a b o u t 
th e  congenital, mostly hereditary fu n c tio n a l defects o f  the kidneys.
T hese  give rise to  d iffe re n t syn d ro m es, d ep en d in g  on w hich fu n c tio n  o f 
th e  tu b u le  is affected b y  th e  inbo rn  defect. T h e  rea b so rp tio n  of w a te r, p h o sp h a te  
o r  so m e am ino acids m a y  be  defective, o r th e  acid ify ing processes m a y  be 
a f fe c te d . These defects m a y  occur alone o r in  com binations, w h ich  g re a tly  
in c re a se s  th e  n um ber o f “ sy n d ro m es”  we m a y  en co u n te r.
S u ch  diseases are r a th e r  uncom m on , b u t  h a v e  a g rea t sc ien tific  in te re s t  
b e c a u se  in  connexion w ith  th e m  m an y  g en e tica l, pa thophysio log ica l a n d  d iag ­
n o s tic  p rob lem s come to  l ig h t. Some are  d an g ero u s  to  life, o th ers  in te r fe re  
w ith  d ev e lo p m en t, g ro w th , cause D -re fra c to ry  r ic k e ts , dw arfism , a n d  som e 
a lso  m e n ta l  re ta rd a tio n .
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3. Classical renal diseases
The nephrotic syndrom e  is one o f th e  less com m on ren a l d iseases; a b o u t 
seven  tim es as m a n y  cases o f n ep h ritis  as o f  nep h ro sis  are a d m itte d  to  our 
d e p a rtm e n t. H ere we are  going to  discuss ex c lu siv e ly  th e  p rognostic  p ro b lem . 
T he ty p ic a l cause o f d e a th  to d a y  is ren a l fa ilu re , because since th e  a d v e n t 
o f  an tib io tic s  th e  course o f th e  disease has b ecom e so p ro tra c te d  th a t  th e re  is 
m o stly  tim e  for g lo m eru la r insuffic iency  to  dev e lo p . F o r th is  reason  p rognosis 
is based  on th e  re su lts  o f seria l c learance s tu d ie s , c o n tin u ed  e v en tu a lly  fo r y ea rs .
On th e  basis o f n e a rly  800 cases R i l e y  h as  found  th a t  a t  least 48 m o n th s  
a f te r  th e  onset o f n ep h ro sis , w ith o u t s te ro id  tre a tm e n t ,  m o r ta lity  r a te  w as 
38.7 p er cen t, w h ilst in  th e  s te ro id -trea ted  g ro u p  i t  w as 23.1 p e r c e n t. I n  o u r 
ow n, 10-year m a te r ia l a t  leas t 24 m on ths a f te r  th e  onset of th e  d isease , th e  
m o rta li ty  ra te  w as 15.2 p e r cen t. This n u m b e r w ill, o f course, in crease . D e a th  
due  to  ren a l in su ffic iency  ensued  in  one o f o u r  observa tions 9 years  a f te r  th e  
onset o f th e  d isease. A lth o u g h  defin itive  e v a lu a tio n  w ill have to  w ait fo r sev e ra l 
y ea rs , y e t we th in k  th a t  p ro tra c te d  ho rm one  t r e a tm e n t  n o t on ly  m ak es life 
b ea rab le  for th e  p a tie n t b y  ensuring  long p e rio d s o f freedom  from  oedem a, 
b u t  also pro longs life, low ers m o rta lity -ra te  a n d  increases th e  in c id en ce  of 
com plete  recovery  from  th e  disease.
I  should  like to  m en tio n  y e t an o th e r cu rious fac t. A ccording to  th e  d a ta  
com piled  b y  Cs o r d á s , o f th e  46 p a tien ts  w ith  nephrosis  tre a te d  in  o u r d e p a r t­
m en t 13 were gypsies. T h is, as re la ted  to  th e  p e rcen tag e  of th e  g y p sy  p o p u la ­
tio n , m eans th a t  th e  incidence  of nephrosis is a b o u t 10 tim es h ig h er am ong  
gypsies. S im ilar o b se rv a tio n s  m ay  serve as th e  s ta r t in g  p o in t in  th e  e lu c id a tio n  
o f  aetio log ical p rob lem s.
O f th e  clin ical a sp ec ts  o f diffuse g lom erulonephritis  only tw o  p ro b lem s, 
ae tio logy  and  prognosis, w ill be d ea lt w ith  he re . T he h igh  incidence o f  im p e tig o  
n ep h ritis  is age-bound , i t  p rac tica lly  occurs o n ly  in  young  ch ildren . T h e  d isa p ­
pea ran ce  o f sca rle t fev e r n ep h ritis  is a re m a rk a b le  fa c t: W hile p r io r  to  th e  
ex ten siv e  use o f pen icillin  24 per cen t of o u r cases o f n ep h ritis  h a d  b een  due 
to  scarle t fever, n o t a single case of n ep h ritis  o ccu rred  am ong ou r 2300 cases 
t re a te d  w ith  penic illin . C oun ting  w ith  a m in im a l incidence ra te  o f  1.5 to  2 
p e r cen t in  ou r 12-year m a te ria l, we o u g h t to  h av e  encoun tered  a t  le a s t 35 
to  45 cases of n e p h ritis . These observations m ak e  i t  likely  th a t  th e  d ev e lo p ­
m e n t o f n ep h ritis  can  be p rev en ted  in  th e  o verw helm ing  m a jo rity  o f th e  cases, 
i f  th e  in itia l s trep to co cca l in fection  is t r e a te d  e a rly  w ith  penicillin .
In  th e  child  n e p h ritis  is a benign d isease . A lthough  in  te x tb o o k s  th e  
incidence o f fa ta l  o u tcom e, obviously  on th e  basis  o f  earlier d a ta , is e s tim a te d  
a t  2 to  5 p er cen t, we h av e  lost o f our ow n 444 cases du ring  th e  a c u te  phase 
o n ly  2, one h a v in g  died  o f h e a r t failure, th e  o th e r  o f renal fa ilu re  a sso c ia ted  
w ith  Schönlein— H en o ch ’s p u rp u ra .
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In  ch ildhood, a cu te  n ep h r itis  se ldom  tu rn s ch ron ic; th e in c id en ce  o f  su ch  
c a s e s  is  estim ated  a t 1 to  2 per cent in  th e  t e x t  b ook s.
4. Symptomps and signs o f renal failure in childhood
In  p ost-m ortem  m a te r ia l Ga u t ie r  has fou n d  th e  aetio log ica l d istr ib u tio n  
o f  c a se s  o f  acute ren a l fa ilu re  b ased  on “ o rg a n ic” lesions as fo llow s.
Table 1
Causes o f  acute renal fa i lure  in 71 cases
Acute cortical n e c r o s is .............................................................. 41 cases
Acute tubular n e c r o s is .............................................................. 14 cases
Acute g lo m eru lo n ep h r itis .......................................................... 4 cases
Thrombosis o f renal blood v e s se ls .......................................  8 cases
Other c a u s e s ..................................................................................... 4 cases
I t  is rem arkab le  how  in fre q u e n tly  a c u te  g lom eru lonephritis , an d  how  
f re q u e n t ly  renal necrosis led  to  fa ta l ren a l fa ilu re . A d ifferen t p ic tu re  w ould
r e s u l t  i f  th e  frequency  d is tr ib u tio n  of reco v ered  p a tie n ts  w ould be s tu d ie d . 
G lo m eru lo n ep h ritis  w ould  be  in  th e  lead in g  p o sitio n , because in  a b o u t 5 per 
c e n t  o f  th e  cases we f in d  N P N  values over 100 m g p er 100 m l, w ith  severe 
o lig u r ia . H ow ever, re n a l in su ffic ien cy  re sp o n d s to  conservative  t r e a tm e n t  and  
f a ta l  ou tcom e is ra re , a n d  ev en  those are d u e  to  h e a r t failure or ec lam p sia  
m o s tly .  F o r th is reason  i t  is ra re ly  ju s tif ie d  to  in d ic a te  a rtific ia l k id n e y  t r e a t ­
m e n t  fo r th e  relief o f a n u r ia  due  to  acu te  n e p h r itis  o f th e  child . T he s itu a tio n  
is d if fe re n t in the  case o f  c o r tic a l and  tu b u la r  necrosis. A ccording to  th e  d a ta  
p u b lis h e d  by  Ga u t ie r , d u r in g  th e  f irs t y e a r  o f life on ly  4 of 48 cases su rv iv e d , 
a n d  o v e r one year o f age th e  m o rta lity - ra te  s till  w as as h igh  as 50 p e r  cen t.
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Som e p a tien ts  die o f  tru e  u raem ia , in  o ther cases th e  d irec t cause o f  d e a th  is 
a n  often  ia tro g en ic  d is tu rb an ce  o f  e lec tro ly te  m etab o lism .
Functional renal failure due to dehydration is treated successfully by rehyd­
ration. In  m ost cases, follow ing ro u tin e  t r e a tm e n t  o f  d eh y d ra tio n  w ith  g lucose- 
saline so lu tion , d iu resis  and  c learance values in c rea se  rap id ly . This is i l lu s tr a te d  
b y  Fig. 2 o rig ina lly  pub lished  b y  Ca lcag no .
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I f  in  sp ite  o f  reh y d ra tio n  N P N  con tin u es to  increase and  b ic a rb o n a te  to  
decrease, i t  can  be surm ised  th a t  ren a l in su ffic ien cy  is m ain ta ined  b y  ra p id ly  
developing  s t ru c tu ra l  a lte ra tio n s . In  e x c e p tio n a l cases oliguria o r a n u ria  
ensues and  th e  re te n tio n  of th e  hyp o to n ic  so lu tio n  (half saline h a lf  glucose) 
ad m in iste red  lead s to  w ate r in to x ica tio n  an d  h y p o n a tra e m ia .
Owing to  th e  frequency  o f d ia rrh o ea , a n d  on th e  o ther hand , to  a g e -b o u n d  
lim ita tio n s of re n a l fu n c tion , th e  incidence o f  fu n c tio n a l renal fa ilu re  is h ig h es t 
d u rin g  in fancy .
An im p o r ta n t  question  is th a t  of th e  ro le  a c u te  functional re n a l  fa ilu re  
in  th e  fa ta l o u tco m e  of severe d e h y d ra tio n . T he answ er is d ifficu lt, because  
th e  p ic tu re  is co m p lex , several serious physio lo g ica l a lte ra tions b e in g  p re se n t 
sim u ltan eo u sly . A ccord ing  to  o u r o b serv a tio n s th e  sev erity  of s ta g n a n t ce reb ra l 
h y p o x ia , due to  ra p id ly  developing  shock, is m o st o ften  the  decisive p ro g n o stic  
fac to r. N P N  v a lu es , a lthough  m o stly  h ig h er, c e rta in ly  reflect th e  s e v e r ity  of 
shock and  a n o x ia , th e y , how ever, reach  “ u ra e m ic ”  levels only in  th e  e x cep ­
tio n a l cases in  w hich  severe re n a l s tru c tu ra l  d am ag e  develop.
A lthough  we th in k  th a t  t ru e  u raem ia  is o n ly  excep tionally  am o n g  th e  
im m ed ia te  causes o f dea th  in  in fan tile  d e h y d ra tio n , according to  F ig . 4,
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sh o w in g  th e  co rre la tion  b e tw een  some h u m o ra l changes and p ro gnosis  in  our 
m a te r ia l ,  decreased re n a l perfo rm ance s till  p la y s  a certa in  role in  m o r ta l i ty  
r a t e .
L arge  dev ia tio n s in  a n y  of th e  fa c to rs  s tu d ied : acidosis, n a tra e m ia  
p o ta s sa e m ia , or ano x ia  a g g ra v a te  p rognosis.
Acidosis Anoxic
Fig. 4
I n  th e  genesis o f th e  f i r s t  th ree  a lte ra tio n s  ren a l insu ffic iency , to o , has 
a p a r t  to  p lay . E ven  i f  u ra e m ic  d ea th  is e x c e p tio n a l, th e  severity  a n d  d u ra tio n  
o f  r e n a l  insu ffic iency , besides anox ia , is u n d o u b te d ly  one of th e  d e te rm in a n ts  
o f  p ro g n o sis .
T h e  com m onest causes of chronic renal failure in  childhood are  m a lfo r­
m a tio n s ,  nephrosis, p y e lo n e p h ritis , n ep h ro ca lc in o sis . A cute n ep h ritis , h o w ever, 
is r a r e ly  followed b y  ch ro n ic  n ep hritis  an d  d iab e tic  nephrosclerosis m o stly  
m a n ife s ts  itse lf  only  a f te r  ch ildhood.
T h e  child suffering  fro m  chronic re n a l in su ffic iency  is re m a rk a b ly  free 
f ro m  c o m p la in ts  even in  th e  azo taem ic p h ase  a n d  th e  resu lt of ro u tin e  u rine  
a n a ly s is  m a y  be n e g a tiv e . T herefore th e  c o rre c t diagnosis, m issed  b y  th e  
p ra c t i t io n e r ,  is often e s ta b lish e d  la te  in  th e  u ra e m ic  phase w hen th e  ch ild  is 
a d m i t te d  to  th e  h o sp ita l because  of “ re ta rd e d  g ro w th ” , “ anaem ia”  or r ic k e ts . 
D e ta ile d  s tud ies of re n a l fu n c tio n , p erfo rm ed  la te , m ostly  rev ea l o n ly  the  
h o p e lessn ess  of the  s itu a tio n .
P ro f . E d m u n d  K e r p e l - F r o n iu s , D e p a r tm e n t of P ed ia trics  U n iv e rs ity  
o f  P é c s , H u n g a ry .
NEUROLOGICAL ASPECTS OF RENAL DISEASES
B y
B . HoRANYI
NEUROLOGICAL CLINIC, MEDICAL UNIVERSITY, BUDAPEST
The n erv o u s sy m p to m s occurring  in  co nnex ion  w ith  severe fu n c tio n a l 
changes in  re n a l a c tiv ity  m a y  be sum m ed u p  in  th re e  syndrom es.
1. The nervous system  syndrom e, w h ich  develops in  co n ju n c tio n  w ith  
true uraem ia  due to  ren a l fa ilu re , is ch a rac te rized  b y  head ach e, d e te r io ra tio n  
o f  in te lle c tu a l fu n c tions, d is tu rb a n c e s  of consciousness, e v e n tu a lly  asso c ia ted  
w ith  a pecu lia r k in d  of p sy ch o m o to r a g ita tio n , m yoclonus o f u su a lly  m ed ium  
am p litu d e  occu rring  in  a h a p h a z a rd  w ay, sp a s tic a lly  ex ag g era ted  au to re flex es , 
p y ra m id a l sy m p to m s, p o s itio n a l an d  p o s tu ra l re flex es , e tc . The clin ica l p ic tu re  
o f  tru e  u ra e m ia  is com posed , o f  course, n o t o n ly  o f th e  nervous sy n d ro m e 
o u tlined .
2. E clam ptic  pseudouraem ia , or acute pseudouraem ia  (V o l h a r d ). T he 
path o lo g ica l basis of th is  sy n d ro m e  is fo rm ed  b y  th e  in te ra c tio n  o f a t  least 
tw o  path o lo g ica l ev en ts , v iz . a ra p id  increase  o f  in tra c ra n ia l  p ressu re , on th e  
one h an d , a n d  acu te  d is tu rb a n c e s  in  ce reb ra l c ircu la tio n  (th ro m b u s fo rm a tio n , 
h aem o rrh ag es , severe h aem o d y n am ica l changes), on th e  o th e r. C orrespond­
ing ly , th e  clin ical p ic tu re , to o , w ill be com posed  o f  sym p to m s due to  increased  
in tra c ra n ia l p ressu re  (h ead ach e, vo m itin g , b ra d y c a rd ia , generalized  ep ilep tic  
convu lsions), on th e  one h a n d , a n d , on th e  o th e r , o f  th e  focal sy m p to m s th a t  
can  be tra c e d  b a c k  to  c ircum scribed  nervous lesions re su ltin g  from  th e  im p a ir ­
m e n t of c ircu la tio n , e.g. p a lsies, h em ian o p sia , d is tu rb an ces  o f speech , e tc . 
N e ith e r th e  increase of in tra c ra n ia l  p ressu re , n o r  th e  im p a irm e n t o f c ircu la tio n  
is in  d irec t p a th o g en e tica l co rre la tio n  w ith  re n a l fa ilu re , an d  fo r th is  reaso n  
th e  te rm  p seu d o u raem ia  is m islead ing . T he te rm  eclam psia  is seldom  used  in  
neu ro logy  (in stead , genera lized  convulsions a re  spoken  of), a n d  i t  does n o t 
a p p ly  to  th e  cond ition , because  severe, or even  f a ta l  acu te  p seu d o u raem ia  m ay  
e x is t w ith o u t ep ilep tic  convu lsive  m a n ife s ta tio n s . T herefore  b o th  nam es 
o u g h t to  th e  e lim in a ted  fro m  th e  m edical lan g u ag e , th e ir  use being  n o t recom - 
m endab le  from  th e  d id ac tic  p o in t o f v iew , e ith e r . In s te a d , we m ig h t use th e  
te rm  acute nephrogenic cerebral syndrom e, b ecau se  th is  im plies n o th in g  from  
th e  p a th o g en e tica l p o in t o f  v iew  and  inc ludes ev e ry  possible v a r ia tio n  o f  th e  
clinical p ic tu re .
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3. Chronic pseudouraem ia , i.e. th e  ce reb ra l changes in d u ced  b y  h y p e r­
te n s io n  due to  n ep h rosc le rosis . T his e n ti ty  is id e n tic a l w ith  th e  h y p e rte n s iv e  
e n c e p h a lo p a th y  o ccu rrin g  in  h y p e rten s iv e  v a sc u la r  d isease, i t  m a y  d iffe r from  
th e  la t te r  only in  t h a t  th e  v a scu la r changes are  m ore severe. A ccord ing  to  
th o s e  sa id  before we m ig h t ca ll th is  sy n d ro m e  nephrogenic hypertensive encepha­
lo p a th y . The w idely  u sed  te rm  angiospastic encephalopathy  is in c o rre c t, b ecause , 
as i t  w ill be seen la te r , th e  ce reb ra l b lood  vessels are  unab le  to  becom e sp as tic
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Fig. 1. E xten siv e  oedem a around a capillary. N issl’s stain
b e c a u se  o f th e  v ascu la r chan g es fo rm ing  th e  basis o f  th e  syndrom e. T he h is to ­
lo g ica l changes on w h ich  th e  syn d ro m e is b ased  are n o t an g iospasm s, b u t  
th ro m b o tic  and  h aem o rrh ag ic  v a scu la r lesions.
T h e  clinical sy m p to m s p ro d u ced  b y  th e  nephrogen ic  nervous co m p lica ­
tio n s  m en tio n ed  are w ell-k n o w n ; m uch  less is k now n , how ever, a b o u t th e ir  
p a th o g e n e s is . For th is  re a so n  we are  going to  dea l in  th e  f irs t p lace w ith  th e  
h is to lo g ic a l su b stra te s  o f th e se  nephrogen ic  n e rv o u s en titie s , s tr iv in g  in  th is  
w a y  to  fac ilita te  a b e tte r  u n d e rs ta n d in g  o f th e  d ev e lo p m en t o f these  sy m p to m s. 
T h e  an sw ers  to  the  q u estio n s t h a t  em erge in  th is  connex ion  h av e  b een  so u g h t 
b y  a n a ly z in g  the  h isto log ica l changes fo u n d  in  30 cases show ing n ep h ro g en ic  
n e rv o u s  com plications, as w ell as th e  p e rta in in g  d a ta  in  th e  li te ra tu re .
I .  T h e  com m onest ch an g es found  in  th e  n e rv o u s sy stem  w ere in  th e  
c a p illa r ie s  and  p recap illa ries. T he en d o th e lia l cells w ere sw ollen, or, on th e  
c o n tr a r y ,  sh ru n k , s ta in in g  in te n se ly ; s ta in in g  b y  fa t  dyes o ften  rev ea led  in  
th e m  th e  presence of lip id  su b s ta n c e s . In  som e areas th e  en d o th e lia l cells w ere
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in c reased  in  n u m b er. T he basa l c a p illa ry  m em b ran e  w as often  b ro k e n  aw ay  
from  th e  en d o th e lia l lay e r. In  m a n y  a reas  a ro u n d  th e  cap illa ries hom ogeneous 
m asses s ta in in g  w ith  eosin w ith  v a r ia b le  in te n s ity , show ing o ften  m e ta c h ro - 
m asia  w ith  N is s l ’s s ta in , co n ta in in g  o ften  e ry th ro c y te s  an d  o ccasiona lly  one 
o r tw o  leucocy tes, w ere v isib le. T he described  ou tflow  o f p lasm a in  th e  direc-
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Fig. 2. Porous structure of tissue, resulting from fluid outflow . N issl stain
t io n  o f th e  a d ja c e n t nervous tissu e  w as in  som e cases or in  som e a rea s  o f such 
a m easure  th a t  we could alm ost a p p ly  to  i t  th e  te rm  serous m icro ap o p lex y , 
suggested  b y  W il k e . In  som e a re a s  th e  e x tra v a sa tio n  o f e ry th ro c y te s  was 
m ore am ple, w h ereb y  m icro h aem o rrh ag es h ad  arisen , f irs t o f all in  th e  b ra in  
s tem . In  m ore severe cases th e  w all o f th e  cap illa ries or p recap illa rie s  show ed 
necrosis, th e  p recap illa ry  w all b ecam e  hom ogeneous in  to to .
T he h isto log ica l p a tte rn s  o u tlin e d  above in d ica te  th a t  in  u ra e m ia  an d  in  
acu te  nephrogen ic  cereb ra l sy n d ro m e  th e  m o st im p o r ta n t p a th o g e n e tic a l 
fe a tu re  is th e  a lte ra tio n  in  th e  p e rm e a b ility , b a rr ie r-fu n c tio n  of th e  cap illa ries, 
th e  increase in  p e rm eab ility . T he h isto lo g ica l p a t te rn  resem bles in  m a n y  res­
pec ts  th a t  of serous in flam m atio n s .
In  general, th e  change o f th e  cap illa ry  w all or th e  p e riv a sc u la r  oedem a 
fo rm a tio n  is m ore m ark ed  in  th e  w h ite  th a n  in  th e  g ray  m a tte r . I t  is m ost 
severe in  th e  w h ite  m a tte r  of th e  ce reb ra l hem ispheres, f ir s t  o f  a ll in  the  
occ ip ita l lobe. This seem s to  ac c o u n t for th e  h igh  incidence o f an o p sia  in  u raem ia  
an d  especially  in  th e  acu te  c e re b ra l nephrogen ic  sy n d ro m e. In  m a n y  cases 
c a p illa ry  w all changes an d  p e riv a sc u la r  oedem a fo rm atio n  o f considerab le
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s e v e r i ty  were observ ab le  in  th e  bra in  stem , e sp ec ia lly  in  th e  te g m e n tu m  o f th e  
p o n s  an d  m esencephalon , in  th e  w hite m a tte r  o f  th e  cerebellum , as well as in  
th e  oblong  m edulla.
T he outflow ing f lu id  r ic h  in  proteins is h is to to x ic , especially  fo r th e  m yelin  
s h e a th s .  A t f irs t, th e  m y e lin  sh ea ths a ro u n d  th e  cap illa ries an d  p recap illa ries 
sh o w  p a le r sta in ing , th e n  th e y  become fra g m e n te d . In  our cases th e re  h ad  been  
n o  tim e  for the  f a t ty  d e g ra d a tio n  of the  m yelin  sh e a th s  show ing th e  so-called 
oedem a-necrosis , b ecau se  d e a th  in te rv en ed . F ro m  th is  also follows th a t  in  
o u r  cases m ost of th e  h is to lo g ica l changes d ev e lo p ed  n o t long before d ea th . 
A s a  re su lt of th e  e x tr a v a s a t io n  of flu id  th e  w h ite  m a tte r , an d  in  a sm aller 
m e a su re  th e  gray  m a t te r ,  show ed a sieve-like loosen ing , an d  cav ities could 
b e  seen  in  them .
T he e x tra v a sa tio n  o f  f lu id  resu lting  fro m  th e  increased  p e rm e a b ility  o f 
th e  v a scu la r wall d am ag es  b y  various m ech an ism s th e  n ervous tissu e , f irs t 
o f  a ll  th e  m yelin sh e a th s . T h e  d irec t h is to to x ic  a c tio n  has a lread y  been  m en ­
t io n e d . The p e riv ascu la r accu m u la tio n  of f lu id  d im in ishes th e  oxygen  su p p ly  
o f  th e  nervous tissu e . I n  consequence of th e  o u tf lo w  of flu id  n am ely  th e  d ia ­
m e te r  o f th e  tissue c y lin d e r  supp lied  by  th e  c a p illa ry  increases, w hich in  th e  
m a rg in a l areas, in  th e  so -ca lled  le thal ang les, in te rfe res  w ith  th e  oxygen 
s u p p ly  to  the  m yelin  s h e a th s  or cells, owing to  th e  len g h th en in g  of th e  oxygen- 
d iffu s io n  rad ius. F in a lly , as we shall see, th e  e x tra v a sa tio n  o f flu id  gives rise 
a lso  to  serious d e g e n e ra tiv e  changes in th e  p e riv a scu la r  glial s tru c tu re s ;  
a n d  th e se  have an  im p o r ta n t  role to  p lay  in  th e  m etab o lism  o f nervous 
t is s u e .
T he pathogenesis o f  th e  vascu lar change is u n c lea r. I t  is like ly  th a t  an 
in te r a c t io n  by  several fa c to rs  is responsible. F ir s t  o f  a ll, changes in  th e  chem ical 
co m p o sitio n  of blood a n d  th e  d istu rbances in  c e re b ra l c ircu la tio n  p la y  a role. 
O nce p e rm eab ility  h as  in c re a se d , the chem ical changes in  th e  b ra in  tissue 
m a y  d am ag e  secondarily  th e  cap illaries. N o ta b ly , acco rd ing  to  subm icroscopic  
s tu d ie s  (N ie ssin g ) th e  b a s a l  m em brane o f  th e  ce reb ra l cap illaries is b u ilt  
o f  p ro te in  molecules in  f ib r i l la r  a rran g em en t. C hanges in  th e  chem ical s tru c tu re  
o f  th e  b ra in  tissue, f i r s t  o f  a ll th e  changes in  p H , p ro d u ce  changes in  th e  sub- 
m icro sco p ic  s tru c tu re  o f th e  m em brane, gaps a p p e a r  b e tw een  th e  p ro te in  
f ib r ils ,  as a resu lt o f w h ich  c ap illa ry  p e rm eab ility  increases.
I t  canno t be ru le d  o u t ,  e ith e r, th a t  th e  c e re b ra l c a p illa ro p a th y  arises, 
a t  le a s t  in  p a r t, in  resp o n se  to  th e  same aetio log ical fa c to r  w hich  is responsib le  
fo r th e  changes in th e  ca p illa r ie s  of the renal g lom eru les. This m ay  be suggested  
b y  th e  observation  th a t  in  o u r  m ateria l no p a ra lle lism  ex is ted  b e tw een  th e  
m e a su re  o f renal in su ffic ie n c y  (as estim ated  fro m  th e  N PN  level) an d  th e  
s e v e r i ty  o f the cerebral c a p illa ro p a th y . I t  is d iff ic u lt, o f course, to  te ll  w hy  are 
j u s t  th e  cerebral and  re n a l  cap illa ries dam aged  b y  th e  sam e fa c to r?  P ro b a b ly  
th e  tw o  capillary  system s possess certa in  com m on bio logical p ro p erties .
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I I .  Besides th e  above o u tlin ed  c a p illa ro p a th y  an  a lm o st u n iv e rsa lly  
o ccu rrin g  phenom enon  is th e  change d e tec tab le  in  th e  oligo- and m acro g lia , 
a n d  in  a lesser m easure  in  th e  m icroglia l a p p a ra tu s , b o th  in  u raem ia  a n d  in  th e  
a c u te  nephrogen ic  cerebral sy n d ro m e . E specia lly  in  th e  w hite  m a tte r , th e  oligo- 
d e n d ro g lia l cells becom e sw ollen , th e ir  processes b re a k  o ff,th e  nucleus is s tu n te d  
a n d  p ressed  to  th e  side, th e n  d isap p ears , w h ereb y  cav ities o f v a ria b le  size,
Fig. 3. H ypertrophic oligodendroglial cells, w ith fragm ented processes. Silver im pregnation
according to Penfield
d e p e n d in g  on th e  m easure o f  sw elling of th e  cell, ap p ear. The ab o v e -m en tio n ed  
sieve-like  nervous tissu e  p a t te rn  is a p p a re n tly  based  on th a t  ch an g e , besides 
th e  s im ila r process in  th e  m icroglia l cells.
T he changes o f m acrog lia l cells are even m ore ch a rac te ris tic . T h e  p e r i­
v a sc u la r  endings o f th e  m acrog lia l cells, w hich to g e th e r  form  th e  m e m b ra n a  
p e riv ascu la ris  gliae perfo rm in g  b a rrie r  fu n c tio n , becom e sw ollen, th e n  show  
g ra n u la r  d is in teg ra tio n , an d  f in a lly  d isap p ear. A p p a re n tly  th ro u g h  ta k in g  up  
f lu id  from  th e  cap illa ries, th e  processes an d  th e  b o d y  o f th e  cells becom e h y p e r­
tro p h ic , th e n  d is in teg ra te  in to  g ranu les. W e call th is  process c la sm ato d en d ro sis . 
I n  o u r experience th is  is one o f th e  m ost im p o r ta n t signs in d ic a tiv e  o f  flu id  
flow ing  in to  n ervous tissu e . I t  is like ly  th a t  th is  change m ay  develop  also  p o s t­
m o rte m , b u t o n ly  long a fte r  d e a th , because accord ing  to  th e  in v e s tig a tio n s  o f 
B r o m a n  th e  b loo d -b ra in  b a rr ie r  is s till fu n c tio n in g  as la te  as a t  18 h ours 
fo llow ing  d e a th  w ith  in ta c t  n erv o u s system .
A ccord ing  to  th e  ab o v e , th e  flu id  com ing  from  th e  cap illa ries o f  th e  
n e rv o u s  sy stem  en te rs , a t  le a s t e a rly  in  th e  p rocess, n o t th e  tissue  in te rsp a c e s ,
6  A c ta  M cdica S u p p le m e n tu m  X IX .
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b u t  th e  oligo- an d  m a c ro g lia l cells. R ecen t ev idence  ten d s  to  in d ica te  n am ely  
t h a t  in  the  n e rv o u s sy s te m  there  ex ists  no  so-called  g round  su b stan ce  th a t  
w o u ld  fill the  in te rsp a c e  b e tw een  nervous e lem en ts . A p a rt from  th e  cap illa ries, 
th e  nervous tissue  is com posed  m erely o f th e  in n u m erab le  processes o f nerve 
a n d  glial cells, w ith  100 to  150 A wide in te rc e llu la r  spaces betw een  th e m . T he
F ig .  4. Hypertrophic m acroglia l cells in the upper part o f  the frontal cortex. Gold sublim ate
im pregnation according to  Cajal
“ g ro u n d ”  substance  is com posed  exclusively  o f  th ese  spaces. In  th e m  fin e ly  
g ra n u la r  m ateria l is fo u n d  an d  is flow ing c o n s ta n tly . This flow  ensures th e  
n e rv e  cell m etab o lism  ta k in g  place over v e ry  la rg e  surfaces. The m ate ria ls  
r e q u ire d  for the  m e ta b o lism  of the nerve cells e n te r  th e  in te rce llu la r spaces 
d ire c t ly  from  th e  c ap illa r ie s  or reach  th em  b y  w a y  o f th e  m acro- an d  oligoglial 
p ro cesses . Thus, th e  m a c ro - an d  o ligodendroglia l cells have  an  im p o r ta n t  role 
to  p la y  in  th e  n u tr i t io n  o f  th e  neurones. T h is fu n c tio n  is seriously  in te rfe red  
w i th  b y  the  glial ch an g es p ro d u ced  b y  th e  o u tf lo w  o f flu id .
B u t changes in  th e  g lia l cells m ay  d im in ish  th e  m etabo lism  o f ac tive  
n e rv o u s  elem ents also in  a n o th e r  w ay. N o ta b ly , acco rd in g  to  th e  p re se n t view , 
th e  so-called pum p fu n c tio n  of th e  oligo- a n d  m acro g lia l cells p lays th e  m ost 
im p o r ta n t  p a rt in  th e  m a in te n a n c e  of f lu id  flowT in  th e  in te rce llu la r spaces, 
so  im p o r ta n t  in th e  n u t r i t io n  of nervous e lem en ts . T hese glial cells sw ell and  
s h r in k  a t  regular in te rv a ls , perform ing  w h a t m ig h t be called  cellu lar systo le 
a n d  d iasto le . This ch an g e  in  size of the  g lial cells re p re se n ts  th e  d riv in g  force
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for th e  flu id  in th e  in te rce llu la r spaces. The d im in u tio n  o f th is  a c t iv i ty  due to  
th e  above ou tlined  glial cell changes lessens th e  m etabo lic  ra te , a n d  to g e th e r  
w ith  i t  th e  fu n c tio n a l cap ac ity , o f  th e  ac tive  n e rv e  e lem ents.
The m ost im p o r ta n t  role in  th e  above described  changes o f  g lial cells 
seem s to  be p layed  b y  th e  loss o f flu id  due to  in c reased  cap illa ry  p e rm e a b ility . 
B u t a d irec t ac tio n  o f  th e  u rea  accu m u la ted  in  b lood  m ay  also p la y  a p a r t
Fig. 5. Swollen perivascular microglial endings. P erivascularly, granular m aterial, im pregnat­
ing w ith gold. Cajal’s gold sublim ate im pregnation
in  it .  A lper s  has n a m e ly  su cceed ed  in p rod u cin g  c lo sely  sim ilar m acroglia l 
cellu lar changes in rab b its b y  th e  in tra v en o u s in jectio n  o f  urea.
In  th e  in itia l stages of th e  process th e  oligoglial, b u t p ro b a b ly  even  m ore 
m ark ed ly  th e  m acrog lia l, cells increase  in  n u m b e r d iffusely  or locally  in  the  
form  o f glial nodu les in  various areas of th e  n e rv o u s sy stem , f ir s t  o f all in  th e  
b ra in  stem , in  th e  w h ite  m a tte r  o f th e  cereb ra l hem ispheres an d  in  th e  w hite  
m a tte r  o f the  cerebellum . Since su ch  increases in  th e  n u m b er o f g lia l cells can 
be observed  also in  such  areas in  w hich  th e re  is no d em o n strab le  d am ag e  to  th e  
nervous elem ents, i t  is likely  th a t  th e  glial p ro life ra tio n  is a re su lt o f  th e  sligh t, 
b u t  long-lasting  h y p o x ia  p ro d u ced  b y  th e  c a p illa ro p a th y . I t  is k n o w n  nam ely  
th a t  in  general th e  glial cells re sp o n d  b y  p ro life ra tio n  to  th is  s tim u lu s , ju s t  like 
th e  connective tissu e  cells do in  o th e r  p a r ts  o f  th e  body .
The changes described  above are  u su a lly  m ore severe in  th e  a c u te  n ep h ro ­
genic cerebral sy n d ro m e , th a n  in  u raem ia . In  th e  fo rm er co n d itio n  th e  p e rm e­
6*
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a b i l i ty  of the  b lood vessels is so g rea tly  in c reased , th a t  h aem o rrh ag es , f irs t 
o f  a ll in  th e  b ra in  s te m , a re  a com m on occurrence .
T he nervous co m p lica tio n s o f u raem ia  a n d  th e  acu te  n ep h ro g en ic  cere­
b ra l  syndrom e are m o s tly  p e rm e a b ility  p rob lem s. This m ig h t be m ade use of 
in  th e ra p y , too . I t  w ou ld  be  ju s tif ie d  to  a d m in is te r  as a p rev en tiv e  m easure
Fig.  6.  Granular disintegration o f  the m embrana perivascularis gliae. Cajal’s gold sublim ate
im pregnation
d ru g s  decreasing p e rm e a b ili ty  (calcium , a lleged ly  e x tra c t  of horse c h e s tn u t, 
e tc .) .
I I I .  In  u raem ia , an d  in  a g rea te r  m easure in  th e  acu te  nephrogen ic  cere­
b ra l  sy n d ro m e , we can  ob serv e  in  ad d itio n  h isto log ica l changes in d ica tiv e  of 
v a r io u s  changes in ce reb ra l c ircu la tio n , th a t  v a ry  in  sev e rity  from  in d iv id u a l 
to  in d iv id u a l. The signs o f a  slow ing dow n of b lood  flow , such as p restasis , 
s ta s is , leucostasis, an d  r a th e r  often  the  fo rm a tio n  o f th ro m b i in  th e  m in u te  
b lo o d  vessels, can be o b se rv ed  ex ten siv e ly  in  th e  v a rio u s stages of o rg an isa tio n . 
A s a re su lt  of the  c irc u la to ry  d is tu rb an ces  th e  n e rv e  cells show ed a t  m an y  
s ite s  ischaem ic  changes in d ic a tiv e  of an im p a irm e n t of oxygen su p p ly . I t  was 
in  th e  f ir s t  place in  th e  p o s te rio r  cereb ral co rtic a l areas th a t  p seu d o lam in ar 
n e rv e  cell necroses (so-called  e lec tive  p a ran ch y m a l necroses) suggested  a d is tu r ­
b a n c e  o f  circu lation . H ere  an d  th e re  m inu te  c ircum scribed  necroses, to o , were 
o b se rv a b le .
T h is  indicates t h a t  in  u ra e m ia , and  especia lly  in  th e  acu te  nephrogen ic  
c e re b ra l syndrom e, we a lw ay s  have  to  ta k e  in to  consid era tio n  d is tu rb an ces
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an d  e v en tu a lly  a failu re o f ce reb ra l c ircu la tio n . This is in d ic a te d  also b y  
H e y m a n ’s observa tion  th a t  c e reb ra l b lood flow m ay  be d im in ished  in  u raem ia . 
F o r th is  reason  in  every  case o f u raem ia  an d  im m in en t acu te  c e re b ra l n ep h ro ­
genic syndrom e effo rts  shou ld  be m ade to  im prove cereb ra l c irc u la tio n , w ith  
th e  co n tro l o f th e  cond ition  o f th e  h e a r t . S tro p h a n th in  shou ld  be a d m in is te red
Fig. 7. Granularly disintegrated, previously hypertrophic macroglial cell in the w h ite m atter 
of the occipital cortex. Cajal’s gold sublim ate im pregnation
because accord ing  to  th e  in v e s tig a tio n s  o f S olti and  P é t e r  it  in c reases  cerebral 
blood flow , n o t only  th ro u g h  an  ac tio n  on th e  h e a r t , b u t d ire c tly  as w ell. I t  m ay 
be desirab le  to  p rescribe p a p a v e rin e , to o , because i t  increases th e  cross section 
o f  th e  cereb ra l v ascu la r bed .
A ccording to  those  o u tlin ed  above in  th e  uraem ic  ce reb ra l com plica tions 
p a r tly  th e  c a p illa ro p a th y  w ith  in c reased  p e rm eab ility , and  p a r t ly  th e  d ifferen t 
k in d s o f im p a irm en t of c ircu la tio n  w ith  hypox ic  tissue co m p lica tio n s  p la y  th e  
decisive role. H ow ever, d irec t tox icosis o f th e  nervous tissu e  c a n n o t be ru led  
o u t, e ith e r. Öst e r r e ic h e r  has show n th a t  in  ce rta in  p a r ts  o f  th e  nervous 
sy stem , for exam ple  in  th e  o liv a , excessive am o u n ts  o f u rea  m ay  be accu m u la ted  
in  th e  nerve  cells.
The h isto log ical changes described  exp la in  c learly  th e  sy m p to m s of 
u raem ia  an d  th e  acu te  nep h ro g en ic  cereb ra l sy n d ro m e. T he p e c u lia r  changes 
in  consciousness (in te llec tu a l, m e n ta l a c tiv ity )  m ay  be ex p la in ed  b y  th e  lesions 
found  in  every  case in  th e  r e tic u la r  fo rm a tio n , and  m yoclonus m a y  be exp la ined  
b y  th e  presence o f changes in  th e  re tic u la r  fo rm atio n , o liva , a n d  e v e n tu a lly  in
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th e  cerebellum . The focal p h e n o m e n a  (e.g. a p o s itiv e  B a b in sk i’s sign) m ay  be 
d u e  to  circum scribed h a e m o rrh a g es , necroses, a n d  th e  ex ag g era ted  reflexes 
to  th e  diffuse changes in  th e  re tic u la r  fo rm atio n .
IY . In  neuro logical a n d  m ed ica l diseases a sso c ia ted  w ith  d efic ien t n u t r i ­
t io n  o r  flu id  in tak e  or in  p sy c h o tic  en tities, a cu te  d e liriu m  m a y  develop w ith  
se v e re  azo taem ia, b u t  e v e n tu a lly  w ith  h a rd ly  a ffe c ted  re n a l fu n c tio n . E ssen ­
t ia l ly ,  th e  syndrom e is b a se d  o n  e x tra re n a l u ra e m ia ; th e  cond itions has been 
te r m e d  encéphalite azotém ique  an d  is d is tin g u ish ed  fro m  th e  o th e r form s of 
u r a e m ia  b y  F rench  a u th o rs . A s i t  is know n, K e r p e l - F r o n iu s , Gömöri e t al. 
h a v e  c la rified  th e  m e c h a n ism  o f azo taem ia d ev e lo p in g  in  connexion  w ith  
d e h y d ra tio n . In  th e  H u n g a r ia n  lite ra tu re  F e j é r  h as d iscussed  th e  n e u ro ­
p s y c h ia tr ie  aspects o f th e  d isease . A ccording to  o u r h is to lo g ica l s tu d ies , in  such  
cases  w e fin d  the  sam e ch an g es  as in  u raem ia , b u t  in  m u ch  m ore severe form . 
T h e  d am ag e  to  th e  cap illa rie s  a n d  precapillaries in  th e  n e rv o u s system  is m ost 
co n sp ic u o u s ; in  m a n y  a re a s  ex ten siv e  necroses o f th e  v a scu la r w all can  be 
se e n , w ith  e x tra v a sa tio n  o f  f lu id  rich  in p ro te in  an d  e x u d a tiv e  in  n a tu re , 
as w e ll as w ith  h aem o rrh ag es . I n  such cases n o t o n ly  a flu id  of tra n su d a tiv e  
c h a r a c te r  conta in ing  m ic ro m o lecu la r p ro te in s , b u t  also ex u d a tiv e  p lasm a 
c o n ta in in g  m acrom olecu lar p ro te in s  and  c y to to x ic  enzym es will e n te r  th e  
n e rv o u s  tissues. This is w h y  th e  h isto logical chan g es in  th e  nervous system  
a n d  th e  sym ptom s arc m ore  severe . I t  is re m a rk a b le  an d  d ifficu lt to  ex p la in  
w h y  w e fin d  h a rd ly  a n y  d a m a g e  to  the  ren a l g lom eru les. T hus, in  th is  case 
th e  c a p illa ry  system  o f th e  b r a in  responds d iffe re n tly  to  th e  sam e in ju ry  as 
does t h a t  of the  k id n ey .
T h e  condition  shou ld  he  th o u g h t of w ith  a n y  a c u te  delirium , especially , 
i f  i t  is p receded  b y  in su ff ic ie n t f lu id  in tak e . In  ev e ry  one o f such cases th e  blood 
N P N  shou ld  be d e te rm in e d  a n d  ren a l fu nc tion  te s ts  shou ld  be perfo rm ed .
Y . Nephrogenic hypertensive  encephalopathy. A cco rd ing  to  ou r s tu d ies, 
in  e v e ry  one of such cases th e  follow ing changes can  be found  in  th e  cereb ral 
a r te r io le s , and , less m a rk e d ly , in  th e  larger blood vessels. B etw een  th e  e n d o th e ­
lia l la y e r  and  th e  e la s tic  m em b ran e , well dev e lo p ed  in  th e  cereb ral 
v e sse ls , a hom ogeneous m ass  sta in ing  y e llow ish -b row n  w ith  N issl’s 
s ta in ,  is im bibed. T h is m ass  u su a lly  s ta in s  also  w ith  S carle t R , w ith  
v a r ia b le  in ten s ity . U su a lly , th e  hom ogeneous m ass occurs in  a sm aller or la rger 
p a r t  o f  th e  blood vessel. I n  cross sections i t  occupies a t  f ir s t  ju s t  one p a r t ,  
b u t  so o n  i t  im bibes th e  su b e n d o th e liu in  c ircu la rly . In  su b seq u en t phases th e  
e la s tic  m em brane d is in te g ra te s  w ith o u t h y p e r tro p h y  a n d  d oub ling ; th e  hom o­
g en eo u s  m ass im bibes also th e  m ed ia . As a re su lt o f th is , th e  blood vessel loses 
i ts  c o n tra c ti l i ty , an d  th e  to n e  o f  th e  vascu lar w all decreases . A t f irs t th e  sub- 
e n d o th e lia l  m ass n arrow s th e  lu m en  of the b lood  vesse l, or even occludes it. 
L a te r ,  as a resu lt o f th e  loss o f  to n e  and necrosis o f  th e  e lastica  an d  m edia, 
th e  lu m e n  dilates, m ic ro a rte rio ec ta se s  develop, fro m  th e  ru p tu re s  o f w hich
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h aem o rrh ag es  m ay  arise . In  th e  e a r ly  ph ase  th is  a rte rio h y a lin o sis  occurs o n ly  
h ere  an d  th ere  in  th e  cereb ral b lood vessels, b u t  la te r  i t  is found  to  be m ore  
a n d  m ore ex tensive .
Those ou tlin ed  above are of g re a t clin ical im p o rta n c e . In  th e  n ep h ro g en ic  
h y p e rten s io n  such  changes develop in  th e  w all o f th e  cereb ral a rte rio le s  as 
im p a ir  th e  c o n tra c tility  o f th e  blood vessel, or p re v e n t i t  from  a d ju s tin g  i ts e lf  
to  changes in  b lood  p ressure . W ith  su ch  a s tru c tu re  o f th e  v ascu la r w all no 
an g io sp asm  can be spoken  of. T h erefo re  in  ou r o p in ion  i t  is h a rd ly  ju s tif ie d  to  
sp e a k  a b o u t a ce reb ra l vascu la r crisis o r episodes o f ang iospasm  in  n ep h ro g en ic  
h y p e rte n s io n . T he changes can n o t be te rm ed  ang io sp astic  e n c e p h a lo p a th y . 
T h e  deve lopm en t o f  th e  te m p o ra ry  ce reb ra l focal p henom ena (e.g. n u m b n e ss , 
m ono- or hem iparesis , hem ianopsia , e tc .)  o b servab le  in  chronic n ephrosc le rosis  
m a y  be exp la ined  p ro b a b ly  in  th e  fo llow ing w ay . T he v ascu la r lu m en  is n a r ­
row ed  or to ta lly  o b s tru c te d . As a re s u lt ,  b lood  flow  slows dow n or ceases in  
th e  a rea  supplied b y  th a t  vessel. In  consequence  o f th e  reduced  blood flo w  th e  
o x y g en  tension  o f th e  b lood increases (ow ing to  th e  g rea te r  ra te  o f u ti lisa tio n )  
a n d  C 0 2 tension  increases in  th a t  a re a . T his, th ro u g h  local ac tion  on th e  v a s ­
c u la r  wall, m ay  cause  cap illa ry  d ila ta t io n , w hich  in  tu rn  reduces even  m ore  th e  
r a te  o f blood flow . E specia lly  in  th e  co rtex , th e  cereb ra l blood vessels h av e  
am p le  anastom oses a t  th e  c ap illa ry  level, b u t  also a t  th e  a r te r io la r  level. 
I f  th e  lum en of th e  blood vessels in  a d ja c e n t a reas  is n o t narrow ed  a n d  b lood  
p ressu re  is su ffic ien t, th e  area su p p lied  by  th e  a ffec ted  blood vessel w ill be 
su p p lied  b y  th e  co lla te ra l c ircu la tio n  from  th e  a d ja c e n t v ascu la r a re a , th u s , 
th e  oxygen ten sio n  will no t fall be low  th e  c ritic a l level an d  no fu n c tio n  w ill 
be lost.
The tra n s ie n t focal sy m p to m s, u su a lly  th o u g h t to  be of an g io sp as tic  
o rig in , m ay  develop  in  th e  follow ing w ay . Som e a rte rio le  m ay  becom e occ lu d ed . 
T h e  co rrespond ing  focal sy m p to m  develops. A n d  w hen a fte r  som e h o u rs  or 
d a y s  th e  co lla te ra l c ircu la tion  beg ins to  ta k e  o v er w ith  th e  p ro p er level o f  blood  
p re ssu re , th e  sy m p to m  d isap p ears . T he h igh  b lood  pressure  a cco m p an y in g  
th e  tra n s ie n t focal sym ptom s is a p p a re n tly  o f  such  a c o m p en sa to ry  s ig n ifi­
can ce . B u t i t  is also possible th a t  som e blood  vessel h ad  becom e o cc lu d ed  or 
i ts  lum en  had  n a rro w ed  long ago, a n d  y e t no  sy m p to m s developed , because  
com p en sa tio n  w as possible. W h en , how ever, in  such  a case b lood  p ressu re  
d ro p s su dden ly  fo r one reason or a n o th e r , c o lla te ra lisa tio n  m ay  becom e in su f­
f ic ie n t and  th e  co rrespond ing  sy m p to m s will a p p ea r.
F rom  th e  clin ica l po in t o f v iew , a t  le a s t th re e  conclusions can  be d raw n  
fro m  th e  c ircu la to ry  changes o u tlin e d  above, a )  In  nephrogenic  h y p e rte n s io n  
we should  n o t th in k  o f vascu lar crisis , w hen focal sy m p to m s develop fo r a w hile; 
i t  w ould  be b e s t to  e lim inate  th is  te rm  a lto g e th e r  from  use in  re la tio n  to  th e  
b ra in , b)  A p a rt from  th e  e x trem e ly  severe cases, we should  n o t s tr iv e  to  low er 
b lood  pressure a t  an y  cost in th e  case o f  nephrogen ic  h y p erten sio n  acco m p an ied
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b y  cereb ral c o m p lica tio n s , i.e. in  n ep h ro g en ic  h y p erten siv e  e n c e p h a lo p a th y , 
b ecau se  b y  so d o in g  we m a y  in a d v e r te n tly  in te rfe re  w ith  th e  c o m p en sa to ry  
m ech an ism  try in g  to  overcom e th e  fu n c tio n a l d ifficu lties rep re se n te d  b y  th e  
n a rro w in g  or occlusion  o f  a blood vessel, c)  W ith  every  ce reb ra l sy m p to m  o f  
ep h em eric  n a tu re  v a so d ila to rs  (e.g. p a p a v e rin e , am inophy llin ) shou ld  be g iven , 
b u t  possib ly  w ith o u t lo w erin g  th e  blood p re ssu re . The ra te  of ce reb ra l blood 
f lo w  should  be in c rea sed .
W e m ust be e x tre m e ly  cau tious w ith  th e  use o f a n tic o a g u la n ts , becau se , 
as I  h av e  a lread y  m e n tio n e d , th e  v a scu la r changes cause a loss o f to n e , d ila ­
t a t io n ,  and  e v e n tu a lly  ru p tu r e  of th e  a ffec ted  b lood  vessel, th a t  m a y  lead  to  
sev e re  haem orrhages. W ith  m inor h aem o rrh ag es  i t  c an n o t be to ld  w h e th e r th e  
fo ca l sy m ptom  is d u e  to  th rom bosis or to  a m icro h aem o rrh ag e . M ore of th e  
p a t ie n ts  w ith  n e p h ro g en ic  h y p erten sio n  die o f  ap o p lex y  th a n  o f th e  p a tie n ts  
w ith  hyp erten siv e  v a s c u la r  disease; am ong  th e  la t te r ,  how ever, d e a th  due to  
th ro m b o s is  is m ore co m m o n .
W e have d iscussed  th e  nervous chan g es develop ing  in  consequence o f  
r e n a l  disease. T here is , h o w ev er, also a n o th e r  re la tio n sh ip  betw een  re n a l disease 
a n d  th e  nervous sy s te m . N o ta b ly , it  has b een  rev ea led  recen tly  t h a t  ce rta in  
s tru c tu re s  of th e  n e rv o u s  sy stem , besides c e r ta in  h y p o th a lam ic  a reas f irs t  o f  
a ll th e  subcom m issu ra l o rg a n  and  p ro b ab ly  also  th e  p ineal body , p la y  an  im p o r­
t a n t  role in  th e  re g u la tio n  o f the  c ircu la tin g  b lood  volum e, e lec tro ly te  and  
w a te r  m etabolism . U n ti l  q u ite  recen tly  i t  h a s  b een  th o u g h t th a t  th e  su b co m ­
m issu ra l organ, to  be fo u n d  on th e  to p  o f  th e  o ra lm ost p a r t  o f th e  S y lv ian  
a q u e d u c t , under th e  p o s te r io r  com m issure, is n o t  p resen t in m an . A sh o rt while 
ago  i t  has been show n to  be  p resen t in m an  in  a ru d im e n ta ry  form . I t  h as  been 
su g g e s te d  th a t  th e  su b co m m issu ra l organ  a n d  p ro b a b ly  also th e  p in ea l b o d y  
w o u ld  co n ta in  so-called  v o lu m e  recep to rs , o f  w h ich  changes in  c ircu la tin g  
b lo o d  volum e w ould be th e  ad eq u a te  s tim u li. E x p e rim e n ta l in v es tig a tio n s  
h a v e  rev ea led  th a t  th e  su b co m m issu ra l o rg an  h a s  a ce n tra l role to  p la y  in  th e  
c o n tro l  o f a ldosterone se c re tio n , and th e  la t te r  is know n to  reg u la te  th e  r e te n ­
t io n  o r o u tp u t of so d iu m . P a th o lo g ica l ch an g es, or ex p erim en ta l d e s tru c tio n , 
o f  th e  subcom m issu ra l o rg a n  m ay  give rise  to  severe changes in  c ircu la tin g  
b lo o d  volum e, and  e le c tro ly te  and  w a te r m e tab o lism . Lesions to  t h a t  organ  
m a y  lead  to  so-called c e re b ra l sa lt re te n tio n , o r, on th e  c o n tra ry , to  ce reb ra l 
s a l t  loss. The in v e s tig a tio n s  in to  these fa sc in a tin g  p roblem s re p re se n t one o f 
th e  m o s t ac tu a l aim s in  th e o re tic a l neu ro logy .
P ro f. D r. Béla H orÁn y i , N eurological C linic o f U n iv e rsity , B u d a p e s t 
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OPHTHALMOLOGIC ASPECTS OF RENAL DISEASES
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O p h th a lm o lo g y  borders on th e  o th e r  b ran ch es of m edicine espec ia lly  
th ro u g h  th e  v ascu la r system , an d  f irs t  o f  a ll in  the  field of re n a l  d iseases. 
In  th e ir  ad v an ced  stages th e  v a rio u s re n a l co n d itio n s show such c h a ra c te r is tic  
changes in  th e  ocu lar fundi th a t  th e  ex p e rien ced  ophthalm olog ist c a n  d iagnose 
th e m  a t  a g lance.
In  th is  p a p e r th e  changes in  th e  o c u la r  fundus occurring  in  n e p h ritis , 
neph rosis  an d  nephrosclerosis, th e  re t in a l  sy m p to m s of the  p re g n a n c y  k id n e y , 
an d  o f K im m elstie l— W ilson’s sy n d ro m e  w ill be d ea lt w ith .
B y  w ay  o f in tro d u c tio n  i t  is to  be p o in te d  ou t th a t  ev ery  c h an g e  o f  th e  
o cu la r fu n d u s associa ted  w ith  re n a l d iseases is co rrelated  w ith  h y p e r te n s io n , 
an d  especia lly  w ith  its  m a lig n an t fo rm .
In  v iew  o f th is  fac t le t me o u tlin e  a t  f i r s t  th e  ocular chan g es c h a ra c te ­
r is tic  o f h y p e rten s io n . On th e  basis o f th e se  changes the  h y p e rte n s iv e  disease 
can  be d iv id ed  in to  four phases. In  p h ase  1 th e  blood vessels a re  b ra n c h in g  
o ff a t  an  o b tu se  in s tead  of th e  u su a l a c u te  an g le , th e  venules a ro u n d  th e  yellow  
sp o t are to r tu o u s , and  th ere  are co p p er w ire a rte rie s . Phase 2 is c h a ra c te r iz e d  
b y  a rte rio v en o u s  crossings, an d  som etim es a d ja c e n t to  them  fine  h a e m o rrh a g es  
or oedem a, th e  so-called p re th ro m b o tic  sign . These tw o phases r e p re s e n t  th e  
b en ig n  stage  o f h y p erten sio n , w hen  th e  k id n e y  is certa in ly  in ta c t .  I n  phase 
3 m a lig n a n t h y p erten sio n  begins to  p ro d u ce  its  changes. The a r te rio -v e n o u s  
crossings are  m ark ed , lakes of h a e m o rrh a g e , d egenera tive  g ray ish -w h ite  r é tin o ­
p a th ie  foci a p p e a r  and  in  such  cases i t  is m o st likely th a t  th e  k id n e y s  are 
a lre a d y  a ffec ted , especially  w hen  a t  th e  p e r ip h e ry  there  are ro u g h  g ran u le s  of 
p ig m en t, in d ic a tin g  choroid in v o lv e m e n t; a lb u m in u ric  choro id itis  is an  a lm o st 
c e r ta in  sign o f re n a l in v o lv em en t. In  ph ase  4 papilloedem a jo ins th e  m en tio n ed  
changes, an d  a t  th e  sam e tim e  th e re  a p p e a rs  on the  m acula lu te a  th e  s ta r ­
sh ap ed  focus, called  a lb u m in u ric  r e tin it is  ea rlie r, and an g io sp as tic  re tin itis  
since V o l h a r d . This change is a b so lu te ly  in d ica tiv e  of re n a l in v o lv e m e n t 
an d  th e  process is p a rtic u la rly  m a lig n a n t w h en , as it  has been em p h a s iz e d  by  
R a d n o t , to o , oedem a of th e  p ap illa  e x te n d s  over to  the  re tin a . I n  som e cases 
th e  h aem o rrh ag es  are abso rbed  an d  p ap illo ed em a  d isappears in  re sp o n se  to  
tr e a tm e n t ,  b u t  th e  blood vessels re m a in  n a rro w ed , w ith  th e  so -ca lled  silver
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w ire a rte rie s  ap p e a rin g  a t  s ite s . All these m ean  t h a t  in  sp ite  of the im p ro v e m e n t 
o f  th e  ocular changes, a  ch ron ic  process h as  d ev e lo p ed  in  th e  k idney .
Is i t  possible to  d iffe re n tia te  on th e  b as is  o f  th e  changes in  th e  o cu la r 
fu n d u s  betw een  p r im a ry  a n d  secondary  re n a l  d iseases?  The ocular chan g es 
are  ch a rac te rized  in  th e  m a lig n a n t phase o f h y p e r te n s io n , w hen also n e p h ro sc le ­
rosis  is p resen t, b y  a c o n s tr ic tio n  of the  a rte r ie s  a n d  a d ila ta tio n  of th e  c a p il­
la rie s  an d  venules, i.e . R ic k e r’s te rm in a l s ta s is , a  spastic-aton ic  co n d itio n . 
A  sign  o f th is is th e  h y p e ra e m ia  of th e  p ap illae . In  ch ro n ic  nephritis  th e  a r te r ie s , 
c ap illa rie s  and  v enu les a re  a ll constric ted , th e  p a p illa  is pale and  th e  p e r ip a ­
p illa ry  oedem a d o m in a te s  th e  p ic tu re .
In  nephrosis th e  o c u la r  fundus is in ta c t ,  b ecau se  th e re  is no h y p e rte n s io n  
in  t h a t  condition . I n  h is b o o k  on th e  ren a l d iseases  V o lh ard  m entions a case 
o f  nep h ro sis  re p o rte d  b y  K o r á n y i in  w hich r e t in a l  oedem a was asso c ia ted  to  
th e  ex ten siv e  oedem a o f  th e  o th e r p a rts  of th e  b o d y . This is a ra r ity , b ecau se  
w hile  th e  pressure in  th e  tissu es  is n o t m ore t h a n  a  few  m m  Hg, in tra o c u la r  
p re ssu re  is ab o u t 20 m m  H g  and  th e reb y , u n less  loca l causes give rise  to  i t ,  
r e t in a l  oedem a is p re v e n te d  from  developing.
T he changes in  th e  o cu la r fundus o ccu rrin g  in  p regnancy  to x a e m ia  are  
s im ila r  to  those o u tlin ed  ab o v e . I t  has been k n o w n  fo r  long th a t  in th is  co n d itio n  
te m p o ra ry  im p a irm e n t o f  v ision  owing to  r e t in a l  a r te r ia l  spasm  is a c h a ra c ­
te r is t ic  sym ptom . L a te r , th e  d iastolic p ressu re  in  th e  ocular fundus s ig n if i­
c a n t ly  increases, as i t  h a s  b een  repo rted  b y  E r ő ss  a n d  T a r já n , am ong o th e rs . 
A n o th e r  ch a rac te ris tic  ch an g e  is th e  oedem a o f th e  o cu la r fundus, m an ife s tin g  
i ts e lf  w ith  an increase o f  th e  so-called re tin a l re flex es . These reflexes a re  n o t  
u n co m m o n  even p h y sio lo g ica lly  in h y p e rm e tro p ic  in d iv id u a ls  and y o u n g  p e r ­
sons, b u t  can be v isu a lized  m ain ly  tem p o ra lly  f ro m  th e  papillae, w h ereas  in  
p re g n a n c y  to x aem ia  th e y  a re  detec tab le  on th e  n a s a l  side as well, as re p o r te d  
b y  F i n n e r t y . I t  is c h a ra c te r is tic  of these p a th o lo g ic a l reflexes th a t  in  re sp o n se  
to  ace tazo lam ide  th e y  d isa p p e a r , while th e  p h y sio lo g ica l ones do n o t. F in a lly , 
to x a e m ic  re tin o p a th y  d ev e lo p s , d isplaying e s se n tia lly  th e  same changes as 
th o se  caused  b y  m a lig n a n t h y p erten sio n  in  th e  fu n d u s .
W h a t is th e  m e c h a n ism  of the  re tin a l ch an g es  in  renal disease a n d  in  
m a lig n a n t h y p e rte n s io n ?  T h e  system atic  re se a rc h  o f  th e  recent decades has 
c o n tr ib u te d  m ost v a lu a b le  in fo rm atio n  in  th is  f ie ld . B jö r k  has found in  e x te n ­
sive s tu d ies  th a t  in  h y p e r te n s iv e , ren a l disease th e  ch a rac te ris tic  ré tin o p a th ie  
foci d eve lop  exclusively  w h en  diasto lic  pressure is p e rm a n e n tly  over 120 m m  H g. 
In  a sso ac ia tio n  w ith  sy s to lic  hypertension  or w h e n  th e  diastolic p ressu re  is 
low er th a n  120 m m  H g th e re  are never changes in  th e  ocular fundus. A n o th e r  
p re c o n d itio n  is th e  d ecrease  o f  the  m inu te  v o lu m e ; th u s ,  even when d ias to lic  
p re ssu re  is higher th a n  120 m m  H g re tin o p a th y  w ill develop  only if  th e  m in u te  
v o lu m e  is decreased. F in a lly , th e  th ird  p reco n d itio n  is t h a t  the  diastolic p re ssu re  
in  th e  eye ground sh o u ld  in c rease  d isco rd an tly . A ll th e se  m ean th a t  sy s tem ic
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h y p o x ia  has developed  an d  th e  tissues sen sitiv e  to  oxygen defic iency , f i r s t  o f 
a ll th e  re tin a , respond  b y  th e  d ev e lo p m en t o f  th e  correspond ing  ré tin o p a th ie  
foci, because  hypo x ia  increases th e  p e rm e a b ility  o f th e  v ascu la r w all a n d  th u s  
h aem o rrh ag e  and  tra n s u d a tio n  easily  develop  in  th e  fundus. F rom  th is  p o in t 
o f v iew  th e  in v es tig a tio n s  of B elm o nte  G o n z a l e s  disclosed th e  in te re s tin g  
ev idence  th a t  in th e  f i r s t  s tage  o f h y p e rten s io n  th e  b lood  cou n t is n o rm a l, in  th e  
second  s tage  po lyg lobu lia  ap p ears , in  th e  th i rd  s tage  th e  e ry th ro c y te  co u n t 
is n o rm a l again  an d  f in a lly , in  th e  fo u r th  s ta g e , m ark ed  anaem ia  is fo u n d . 
T h is w as po in ted  o u t a lre a d y  in  1933 b y  L it z n e r , w ho s ta te d , an d  we could  
co n firm  i t  in  our ow n iv e s tig a tio n s , too , th a t  in  nephrosclerosis, in  w h ich  th e re  
are  severe changes in  th e  fu n d u s, th e  b lood  c o u n t is m ostly  closely s im ila r  to  
t h a t  fo u n d  in  pern ic ious anaem ia , w ith  m a rk e d  basophilic  p u n c ta tio n s , low  
e ry th ro c y te  coun t an d  fin a lly  w ith  ev e ry  sign  o f h y p o x ia . Gö m ö ri, to o , has 
m e n tio n e d  th e  o ccu rrence  of anaem ia  in  ch ro n ic  g lo m eru lonephritis . W ith  
re sp e c t to  th e  above i t  is m ost in te re s tin g  th a t  in  co a rc ta tio n  of th e  a o r ta  th e re  
a re  no  changes in  th e  fu n d u s, in  sp ite  o f th e  h ig h  diasto lic  p re ssu re ; in  th is  
c o n d itio n , how ever, th e  re tin a l blood vessels are n o t co n stric ted , d iasto lic  
p re ssu re  therefo re  is n o t increased  an d  th u s  no re tin a l h y p o x ia  develops. 
In  c o n tra s t  to  th is , in  T a k a y u su ’s sy n d ro m e , th e  so-called pulseless d isease, 
in  w hich  b rach iocephalic  c ircu la tion  is im p a ired  an d  th u s  re tin a l a n o x ia , too , 
d eve lops, m arked  ré tin o p a th ie  changes are  fo u n d , w hich are id e n tic a l w ith  
th o se  in  anaem ia  or h y p e rten s io n .
I t  is rem ark ab le  th a t  th e  acu te  r e tin a l an o x ia , for exam ple in  em bolism  
o f th e  ce n tra l re tin a l a r te ry , or qu in ine in to x ic a tio n , w hen th e  re t in a l  b lood 
vessels are  so co n str ic ted  th a t  th e y  are a lm o st inv isib le , peristasic  r e t in o p a th y  
n e v e r occurs, b u t as a re su lt o f th e  su d d en  loca l ano x ia  th e  re tin a l ganglion ic 
cells a n d  co n seq u en tia lly  th e  op tic  nerve  u n d erg o  a tro p h y . D u rin g  su ch  a 
su d d en  anox ia , th e  b lood  su p p ly  of th e  choro id  is unaffec ted  an d  th e n c e  th e  
re t in a  can  get its  b lood  sup p ly . In  h y p e rte n s iv e  re tin o p a th y  th e  ch ro n ic  glo­
m eru lo n ep h ritis  develops g rad u a lly , slow ly, an d  in  such cases th e  b lo o d  vessels 
o f  th e  choro id  are  seriously  affec ted  an d  th u s  th e  re tin o p a th y , to o , w ill be 
m ark ed .
Those e lab o ra ted  above are  com ple ted  b y  th e  recen t in v e s tig a tio n s  of 
P ic k e r in g  e t ah , w ho h av e  s tu d ied  th e  re t in a  follow ing blood loss. T h e y  s ta r te d  
o u t from  th e  old o b se rv a tio n  th a t  th e  o cu la r fu n d u s in  pern icious an aem ia  
resem bles closely th e  p a tte rn  seen in  h y p e rte n s iv e  re tin o p a th y . S im ila r p a t ­
te rn s  h av e  been k n o w n  to  occur a fte r  p ro fuse  gastric  or u te rin e  h aem o rrh ag e , 
a n d  tra u m a tic  b lood  loss. In  these  co n d itio n s i t  is again  th e  a n o x ia  t h a t  is 
responsib le  for th e  d ev e lo p m en t o f re tin a l changes. P ic k e r in g  h as  m ade 
se ria l s tu d ies  of th e  re tin a  in  8 cases o f g rave  g astric  haem orrhage a n d  observed  
in  ev e ry  one of th e m  severe changes in  th e  fu n d u s  rem in iscen t o f th o se  found  
in  h y p e rten s io n  an d  pern ic ious an aem ia , a lth o u g h  th e  sigh t o f th e se  p a tie n ts
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w as n o t  im p a ired . W ith o u t excep tio n , th e se  changes becam e m o st m a rk e d  
w h en  b lood  p ressu re  d ro p p ed  sudden ly .
T h u s , in  th e  sense o f th is  concep tion  th e  ex trem es m ee t; in  m a lig n a n t 
h y p e r te n s io n  an d  cases o f p rofuse g astric  h aem o rrh ag e  asso c ia ted  w ith  a 
su d d e n  fa ll o f b lood  p ressu re  we find  th e  sam e changes in  th e  ocu la r fu n d u s , 
a n g io sp as tic  re t in o p a th y  in  one case an d  h y p o x aem ic  re tin o p a th y  in  th e  
o th e r .
In  conclusion , le t m e say  a few w ords a b o u t th e  appearance  o f th e  fu n d u s 
in  K im m els tie l— W ilson’s sy n d ro m e. T he c h a ra c te r is tic  fea tu re  o f th is  is th a t  
th e  d ia b e tic  p a tie n t  develops th e  tr ia d  o f h y p e rte n s io n , re tin o p a th y  a n d  in te r ­
c a p illa ry  g lom erulosclerosis. In  some cases m a rk e d  oedem a is also ob se rv ab le . 
I t  is n o t  easy  to  d iagnose th e  cond ition , since a sim ilar clin ical p ic tu re  m a y  
d ev e lo p  in  non-specific  nephrosclerosis. In  ou r ow n m a te ria l a b o u t 30 p e r cen t 
o f  th e  d iab e tics  show  re tin o p a th y , w hereas K im m els tie l— W ilson’s sy n d ro m e  
occurs m u ch  less o ften . D iab e tic  re tin o p a th y  is ch a rac te rized , a lm o st sp ec ifi­
ca lly , b y  th e  presence  of p u n c ta te  h aem o rrh ag es  an d  d egenera tive  foci. In  
d ia b e te s  p u n c ta te  h aem o rrh ag es  are, th o u g h  in fre q u e n tly , v isib le  in  th e  
c o n ju n c tiv a , too . A ccord ing  to  recen t d a ta  in  th e  lite ra tu re , con firm ed  also b y  
F o r g á c s , m ost o f th ese  changes are n o t h aem o rrh ag es , b u t v e n u la r  m ic ro ­
a n e u ry sm s. In  d iab e te s  th e  m ost serious ch an g e  is th e  so-called p ro life ra tin g  
r e t in i t is ,  w hich  m eans t h a t  besides those  in  th e  fu n d u s haem o rrh ag es occur 
in  th e  v itre o u s  b o d y , to o , a n d  th e  o rg an isa tio n  o f  th e se  causes th e  p ro life ra tio n . 
W e h a v e  m ade seria l te s ts  fo r crea tin in e  c lea ran ce  in  p a tie n ts  w ith  d iab e tic  
r e t in o p a th y  and  fo u n d  p a th o lo g ica lly  low  v a lu es  (a ro u n d  24 mg) ex c lusive ly  
in  th e  cases d isp lay in g  p ro life ra tin g  re tin itis . F ro m  th is  we have  conc luded  
t h a t  o n ly  th e  p ro life ra tiv e  form  of d iab e tic  re t in o p a th y  is c h a ra c te r is tic  of 
K im m els tie l— W ilson ’s sy n d ro m e . R a d n o t , to o , h a s  expressed  a sim ilar op in ion  
w hen  s ta t in g  th a t  th e  d iab e tic  ren a l changes a re  cha rac terized  b y  rub eo sis , 
th e  a p p e a ra n ce  of new  b lood  vessels, in  th e  fu n d u s .
A lth o u g h  n o th in g  d e fin ite  is know n a b o u t i t ,  th e re  are a few in te re s tin g  
d a ta  concern ing  th e  u n d e rly in g  p a th o m e c h a n ism , n o ta b ly  th a t  as a re su lt 
o f th e  a lte ra tio n  in  th e  p ro te in  com positon  o f th e  b a sem en t m em b ran e  o f  th e  
v a sc u la r  w all p e rm e a b ility  g re a tly  increases. T h is phenom enon  m ay  in  som e 
w ay  be  b ro u g h t in to  co rre la tio n  w ith  th e  p itu ita ry -a d re n a l A C T II-cortisone  
sy s te m , because fo r ex am p le  in  anim als w ith  a llo x a n  d iabetes d iab e tic  r e t in o ­
p a th y  a n d  K im m elstie l— W ilso n ’s syndrom e m a y  be  induced  b y  th e  a d m in is tra ­
tio n  o f  A C TH . R ecen tly , m ore an d  m ore  re p o r ts  are ap p earin g  on cases of 
K im m e ls tie l— W ilson’s syn d ro m e in  w hich su g a r  to le ran ce  im p ro v ed  s ig n ifi­
c a n tly , su g a r d isap p eared  fro m  th e  u rine , th e  b lo o d  sugar was reduced  a n d  th e  
severe changes in  th e  fu n d u s  d isap p eared  a lm o s t com pletely . In  tw o  o f ou r 
such  cases p o s t-m o rte m  s tu d y  b y  R u ttk a i h as re v e a le d  th e  presence o f fib rosis  
an d  g la n d u la r  ap o p lex y , re sp ec tiv e ly , in  th e  h y p o p h y sis .
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F in a lly , le t me q u o te  B a lassa ’s say ing , o ften  cited  b y  m y  la te  m aste r, 
E m il  G rósz, one of th e  b e s t friends of Sá n d o r  K o r á n y i: „M edic ine  W ith o u t 
su rg e ry  w ould  be s im ila r to  a b ird  w hose w ings have  been cu t off, a n d  w ith o u t 
o p h th a lm o lo g y  i t  w ould  be like a b ird  d ep riv ed  of its  eyes.’ T h is sa y in g  is no t 
a c tu a l a n y  longer, because  b o th  su rg e ry  an d  oph tha lm o lo g y  c o o p e ra te  closely 
w ith  in te rn a l m edicine, to  th e  b en e fit o f th e  p a tie n t an d  o f science.
D r. P á l W e in s t e in , M edical P o s tg ra d u a te  School, B u d a p e s t X III . 
Szabolcs 4. 35., H u n g a ry .

RADIOLOGICAL ASPECTS OF RENAL DISEASES
B y
Z .  Z s e b ü k
FIRST DEPARTMENT OF SURGERY, MEDICAL UNIVERSITY, BUDAPEST
The m ost im p o r ta n t  rad io log ical m e th o d  o f re n a l diagnosis is e x c re tio n  
u ro g rap h y , an d  th e re fo re  th is  will be d ea lt w ith  he re , in  th e  firs t p lace.
O nly such d e ta ils  w ill be to u c h e d u p o n ,th e  know ledge o f w hich is in d isp e n s­
ab le for the  ra tio n a l use o f  th is  p rocedure .
The th e o re tic a l essence o f excre tion  u ro g ra p h y  is th a t  if  we in je c t in to  
a v e in  som e n e p h ro to p ic  organic iodine c o m p o u n d , u su a lly  a sa lt o f d i-iodo- 
py rid o n e-acetic  ac id -d ie th an o lam in e , it  w ill he r a p id ly  ex cre ted  by  th e  k id n e y s , 
an d  su b seq u en tly  we m a y  o b ta in  in fo rm atio n  from  th e  changes in  th e  co n ­
c e n tra tio n  o f th e  ra d io p a q u e  m edium  as to  th e
1. ex c re to ry  a c t iv i ty  of th e  k id n ey ;
2. th e  sh ap e , a n d  e v e n tu a l gross m o rpho log ica l changes in  th e  calices 
a n d  ren a l pelv is; an d
3. th e  passage o f  u rin e .
A p reco n d itio n  o f successful u ro g rap h y  is n o rm a l ren a l fu n c tio n , th o u g h  
m in o r dev ia tions fro m  th e  n o rm al do n o t p rec lu d e  th e  possib ility  o f c a r ry in g  
o u t th e  ex am in a tio n . H ow ever, ju s t  as for ex am p le  in  acu te  g lo m eru lo n ep h ritis  
th e  inu lin  c learance is ch anged , in  cond itions a sso c ia ted  w ith  d is tu rb an ces  in  
re n a l function  th e re  w ill be sh ifts  in  th e  ex c re tio n  o f th e  c o n tra s t m ed iu m , to o . 
T hose ou tlined  ab o v e  shou ld  be un d ersto o d  to  m ean  th a t  th e  ex a m in a tio n s  
shou ld  never b eg u n  w ith  ex cre tio n  u ro g rap h y , b u t  w ith  o th e r la b o ra to ry  te s ts ,  
an d  w hen for ex am p le  th e  serum  n o n -p ro te in  n itro g e n  level is over 50 m g p e r 
100 m l, i t  is n o t ad v isab le  to  ap p ly  ex c re tio n  u ro g ra p h y , in  o rd er to  avo id  
fu r th e r  s tra in  on th e  k id n ey .
Blood pressure  s ig n ifican tly  influences th e  success of th e  e x a m in a tio n , 
f i l tra tio n  pressure  b e in g  th e  function  o f th e  h y d ro s ta tic  p ressure o f b lood  an d  
o f th e  blood p ressu re  in  th e  g lom eru lar cap illa rie s . In  norm otensive  su b je c ts  
th e  g lom erular c a p illa ry  pressure  is a b o u t 70 m m  H g, th e  pressure in  B o w m an ’s 
capsu le  10 m m  H g , a n d  th e  collo idosm otic p ressu re  o f p lasm a 25 m m  H g. 
T h u s , if  we s u b tra c t  th e  tw o  la t te r  va lues, we g e t a g lom eru lar f i l tra tio n  p re s ­
su re  value of ro u n d  40 m m  H g. W hen , h o w ev er, b lood  pressure is fo r a n y  
reaso n  low er th a n  t h a t  m en tioned  , u l tr a f i l t r a t io n , an d  to g e th e r w ith  i t  th e  e x ­
c re tio n  of th e  m ed iu m , w ill decrease or cease, a n d  u ro g ra p h y  will n o t be feasib le .
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A  sim ilar s i tu a tio n  arises w hen th e  eq u ilib riu m  is u p se t on th e  o th e r  side 
o f  th e  k idney , as an  u ltra f i l t ra t in g  a p p a ra tu s ,  because th e  passage  is b locked  
b y  som e reason , as a re su lt o f w hich u r in a ry  p ressu re  in  th e  calices a n d  pelvis 
in c re a se s ; th e  vo lum e o f th e  u l tr a f i l t r a te ,  a n d  to g e th e r w ith  i t  th e  a m o u n t of 
th e  e x c re te d  m ed ium , decrease an d  th e  e x a m in a tio n  will be a fa ilu re .
Fig. 1. Pyelogram  m ade 5 m inutes after the in travenous injection of 30 m l of Triopac 300
T hese few exam ples h av e  been se lec ted  to  illu s tra te  w hich are th e  m ost 
im p o r ta n t  c ircum stances th a t  in fluence  th e  success of excre tion  u ro g ra p h y .
I t  is an o th e r p ro b lem  a t  w hich  tim e  follow ing the  in jec tio n  sh o u ld  we 
c a r ry  o u t th e  X -ray  e x a m in a tio n  to  ach ieve  success. C onsidering t h a t  in  th e  
case  o f  an  even an d  sa tis fa c to ry  ex c re tio n  o f  th e  ab o u t 130 m l/m in  o f  u l t r a ­
f i l t r a te ,  as a re su lt o f tu b u la r  re a b so rp tio n , an  average of on ly  a b o u t 0.7 
to  1.3 m l/m in  of u rine  is ex c re ted  in to  th e  re n a l pelv is, ta k in g  in to  ac c o u n t 
th e  c a p a c ity  of th e  pelv is a n d  calices, a m in im u m  of 5 m inu tes w ill h av e  to  
p a ss  u n t i l  th e  calices an d  pelvis w ill c o n ta in  urine  w ith  su ffic ien t c o n tra s t  
m e d iu m  in  it  to  give a shadow .
In  th is  connection  i t  m a y  be ask ed , in  w h a t m easure  u ro g ra p h y  is su ita b le  
fo r u se  in  th e  assessm ent o f re n a l fu n c tio n , a n d  w h a t are th e  w ays a n d  m eans 
b y  w h ich  we can ach ieve a good filling  o f th e  re n a l pelvis and  calices w ith  urine  
c o n ta in in g  th e  c o n tra s t m ed ium .
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T he answ er to  th e  f irs t  question  is b rie f. U ro g rap h y  does n o t o ffer th e  
p o ss ib ility  of assessing re n a l fu n c tio n  w ith  a n y  m easu re  of p recision , w h e th e r  
d iio d ized  or triio d ized  com pounds are  used , b ecau se  th e  in te n s ity  of th e  sh ad o w - 
c a s t b y  th e  urine c o n ta in in g  c o n tra s t  m ed iu m  is in fluenced  n o t o n ly  b y  th e  
a b so lu te  am o u n t o f  th e  iod ine ex c re ted , b u t  a lso  b y  th e  layer th ick n ess . T h u s , 
in  a w ide pelv is th e  c o n c e n tra tio n  is less, b u t  th e  lay e r th ick e r, th u s  th e  ra d io -
Fig. 2.  G raphical representation of a renal function test w ith I 131
g rap h ic  shadow  m a y  be m ore d is tin c t th a n  t h a t  c a s t b y  th e  th in  la y e r  o f  u rine  
c o n ta in in g  a h igh c o n c e n tra tio n  of m ed ium  in  a n a rro w  ren a l pelv is. In  p a th o ­
log ical cases ren a l fu n c tio n  c an n o t be assessed  b y  excre tion  u ro g ra p h y , as for 
in s ta n c e  w ith  a s to n e  w edged in  in  one u re te r  i t  m ay  happen  th a t  w h e reas  on 
th a t  side reflex  a n u r ia  m a y  be p re sen t p re v e n tin g  com pletely  th e  e x c re tio n  of 
th e  m ed ium , on th e  c o n tra la te ra l  side e x c re tio n  m ay  be ab so lu te ly  n o rm a l.
R adio logy  h as  acq u ired  a v a lu ab le  new  m e th o d  for the  a p p ra isa l o f  re n a l 
fu n c tio n  in iso tope n ep h ro g ra p h y , to  be d e a lt  w ith  la te r. As th e  rad io lo g ica l 
re n a l diagnosis is b a sed  on th e  analysis o f ch an g es in  th e  shape o f  th e  calices 
a n d  pe lv is , i t  is a fu n d a m e n ta l cond itio n  t h a t  th e  ren a l c av ity  sy s te m  shou ld  
be filled  read ily  a n d  th is  can  be realized  o n ly  b y  th e  use of a d e q u a te  m e th o d s , 
w h ich , in  tu rn , req u ire  ex ac t know ledge o f  th e  fu n d a m e n ta ls  o f re n a l p h y sio lo g y  
a n d  o f  th e  c o n tra s t  m ed ia  used.
One o f th e  m a in  aim s is to  o b ta in  an  in te n s iv e  X -ray  sh adow  fro m  th e  
ra d io p a q u e  m ed ium . In  th is  we get he lp  from  th e  circum stance  th a t  in  gen era l 
th e  g lom eru lar c lea ran ce  o f th e  com pounds u sed  increases w ith  th e ir  p lasm a  
c o n c e n tra tio n . T he c learance  ra te  o f th e  d iffe re n t co n tra s t m ed ia  u se d  is, 
h ow ever, d iffe ren t. Tw o ty p es  o f c o n tra s t m ed iu m  are used fo r u ro g ra p h y ,
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n o ta b ly  diiodized a n d  triio d ized  com p o u n d s. In  general, th e  d iio d ized  co m ­
p o u n d s  are  d i- io d o -P y rid o n e  d eriv a tiv es , a n d  th e  triiod ized  p re p a ra tio n s  co n ­
ta in  th e  th ree  io d ine  a to m s  in  ace ty l-am in o - a n d  d iacety l-d iam ino  lin k a g e s , 
as N a  a n d  m eth y lg lu cam in e  sa lts . The b e t te r  k n o w n  diiodized co m p o u n d s  are 
d iio d o n e  (Jo d u ro n , D io d ra s t)  and  its  so d iu m  s a lt  (U roselectan) a n d  th e  t r i ­
io d iz e d  ones sod ium  a c e tr iz o a te  (T riopac), so d iu m  d iace tam id o triio d o b en zo a te
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Fig. 3. Curves showing the function  
of diseased kidneys
Fig. 4.  Curves showing the fun ction  
of diseased kidneys
(H y p a q u e ) , m e th y lg lu cam in  ace trizo ate  (O p aco ro n ), d ia trizo ic  acid (U ro g ra fin )  
a n d  m e th y lg lu cam in  s a lt  o f  N ,N ’-d iace th y l-3 ,5 -d iam in o -2 ,4 ,6  tr ijo d o b e n z o ic  
ac id  (U rom iro ).
T h e  p e rta in in g  e x p e rim e n ts , u su a lly  re ly in g  upon  com parison w ith  th e  
c re a tin in e  clearance a n d  u p o n  th e  iso tope te c h n iq u e , have ind ica ted  t h a t  th e  
d iio d ized  com pounds a re  ex c re ted  b y  g lo m eru la r f i l tra tio n  and  tu b u la r  sec re ­
tio n , a n d  have a c lea ran ce  ra te  of ab o u t 760 m l/m in .
T h e  m easure o f  tu b u la r  secre tion  b e in g  d e te rm in ed  b y  th e  tu b u la r  
m a x im u m , in  th e  p resence  o f h igh p lasm a c o n c e n tra tio n  of th e  m ed iu m , on ly  
th e  f i l t r a t io n  ra te  w ill in c rease . The triio d ized  co m p o u n d s differ in  b e h a v io u r . 
T h e y  a re  ch a rac te rized  b y  th e  fac t th a t  th e  c o n c e n tra tio n  of th e  m e d iu m  
exceeds 50 m g in 100 m l o f  p lasm a , th e  p h en o m en o n  o f self-depression d ev e lo p s , 
tu b u la r  secre tion  w ill g ra d u a lly  decrease w ith  th e  increase  in  g lom eru lar f i l t r a ­
tio n  r a te .  These co m p o u n d s have  also a low er c learan ce  ra te , co m p arab le  to  
th a t  o f  in u lin , ab o u t 130 m l/m in . M oreover, a cco rd in g  to  u ltra f iltra tio n  s tu d ie s , 
a b o u t 5 to  10 per cen t o f  th e  triiod ized  co m p o u n d s  becom e linked to  p ro te in .
F ro m  those o u tlin e d  ab o v e  we m ay  d ra w  th e  conclusion th a t  since th e  
in te n s i ty  o f the  sh ad o w  c a s t b y  th e  rad io p a q u e  m ed ium  depends in  th e  f irs t
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p lace  on th e  am o u n t o f  m ed iu m  ad m in is te red  and  its  c lea ran ce  ra te , an d  in  a 
lesser m easure on th e  c a p a c ity  of, an d  excretion  from  th e  re n a l c a v ity  system  
we sha ll o b ta in  an  in te n s iv e  shadow  from  d iiod ized  com pounds ap p lied  in  
a d e q u a te  q u an titie s . E x p e rien ce  has show n th a t  fo r a s a tis fa c to ry  u ro g ram  
6 to  8 m g/kg bo d y  w eig h t o f c o n tra s t  m edium  shou ld  be in jec ted .
Fig. 5. Filling the renal artery and the kidney, respectively , by  percutaneous puncture
of the aorta
To th is shou ld  be ad d e d  th a t  a lth o u g h  th e  to x ic  dose o f  d iiod ized  com ­
p ounds is lower th a n  t h a t  o f th e  triiod ized  ones, in  v iew  o f th e  ab so lu te  q u a n ­
titie s  app lied , w hich a re  b y  fa r  below  th e  tox ic  lim it, th e re  is no reason  to  give 
preference  to  th e  tr iio d ized  com pounds in u ro g rap h y , th e  less so, since accord ing  
to  th e  cu m u la tiv e  s ta tis t ic s  o f  P e n d e r g r a s s  e t al. th e  p r im a ry  m o rta li ty  ra te  
o f  u ro g rap h y  is e x tre m e ly  low  considering  th a t  th e re  is one d e a th  liable to  
occur am ong a b o u t 50,000 ex am in a tio n s.
I t  has been m en tio n ed  th a t  b y  th e  use of iso to p es re n a l fu n c tio n  m ay  be 
assessed ra th e r  re liab ly . T he m eth o d  is based on th e  b u ild in g  of an  I 131 a to m  
in to  th e  diiodized c o n tra s t  m ed ium  m olecule, w hich  is th e n  used ju s t  as w ith  
co n v en tio n a l u ro g rap h y .
7 *
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T he requ ired  a c t iv i ty  is a b o u t 2 mC/5 kg , i.e . th e  a m o u n t o f iso tope to  
b e  u se d  is very  sm all.
I  do no t w ish to  go in to  te ch n ica l de ta ils , an d  all I w a n t to  p o in t ou t is 
t h a t  b y  the  m ethod  th e  v a rio u s  phases of ren a l e x c re to ry  a c t iv i ty  can be 
re p re s e n te d  graph ica lly .
T he firs t o n e -th ird  o f  th e  iso tope  a c tiv ity  cu rve  re p re se n ts  th e  so-called 
v a s c u la r  capacity , th e  s e g m e n t, w hen  th e  rad io ac tiv e  co m p o u n d  is in th e  renal
a r te r ia l  ne tw ork . Two to  th re e  m in u te s  a fte r  in jec tio n  a n o th e r  rise  o f a c tiv ity  
is v is ib le , lasting  for a b o u t 4 to  5 m in u te s , co rrespond ing  to  th e  se c re to ry  phase. 
T h is  seg m en t of th e  cu rv e  is o f  th e  g re a te s t d iagnostic  s ign ificance , because it 
is in  t h a t  phase th a t  th e  p a th o lo g ic a l changes in  th e  e x c re to ry  a c t iv i ty  o f the  
k id n e y  a re  observable. T h e  th i r d  a n d  f in a l segm en t o f th e  re n o g ra m  develops 
u n d e r  n o rm a l cond itions a b o u t  5 m in u tes  la te r , an d  co rresponds to  th e  phase 
in  w h ic h  th e  rad io ac tiv e  m e d iu m  leaves th e  calices an d  pelv is, so th a t  th is 
p a r t  o f  th e  curves show s a d o w n w a rd  slope.
I t  is only n a tu ra l t h a t  fo r  ex am p le  w ith  o b s tru c tio n  due to  a n y  cause or 
w ith  o th e r  fu n c tiona l d is tu rb a n c e s  sign ifican t d ev ia tio n s  from  th e  norm al 
sh a p e  o f  th e  curve w ill be v is ib le .
F ig .  6.  Appearance of contrast m edium  in the kidney, after injecting it through a catheter  
passed up from  the fem oral artery to the level o f the renal artery
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T he tw o  m eth o d s  ou tlin ed  above m ake i t  possible to  ju d g e  th e  ren a l 
c a v ity  sy stem  an d  fu n c tio n . R ecen tly  m a n y  a u th o rs  have  suggested  t h a t  for 
th e  e x am in a tio n  o f  th e  m orphological changes o f th e  k idneys a r te r io g ra p h y  
shou ld  be em p lo y ed , e ith e r  b y  in d irec t a o r to g ra p h y , or b y  d irec t re n a l a r te r io ­
g ra p h y  b y  m eans o f a c a th e te r  passed from  th e  ao rte  in to  th e  re n a l a r te ry .
F i g . 7. T o m o g r a m s  of  k i d n e y  a n d  a d r e n a l  g l a n d  a f t e r  r e t r o p e r i t o n e a l  a i r  i n s u f f l a t io n
The p ro ced u re  is com plica ted , its  re su lt is n o t p ro p o rtio n a te  to  the  
h az a rd s  in v o lv ed , and  there fo re  its  significance is less th a n  th a t  o f th e  n eg a tiv e , 
gas c o n tra s t m ed ium  rad io log ica l ex am in a tio n s . W ith  th e  la t te r  a n eg a tiv e  
c o n tra s t  can  be c re a te d  periren a lly  by  th e  re tro p e rito n e a l in su ffla tio n  o f  oxygen  
or ca rb o n  d io x id e , from  th e  p e rio rena l b u t  p refe rab le  from  th e  p re sac ra l 
ap p ro a c h , an d  in fo rm a tio n  m ay  be o b ta in ed  as to  th e  m orp h o lo g ica l changes 
o f th e  k id n ey  a n d  ad ren a ls , f irs t of all b y  to m o g rap h y .
F in a lly , allow  me to  m en tion  X -ra y  c in em a to g rap h y , an  ex ce llen t new  
m eth o d  o f fu n c tio n a l d iagnosis.
As tho se  s ta te d  above in d ica te , m odern  rad io log ical m e th o d s  offer 
v a lu ab le  help  in  c lin ical m edicine and  b y  th e ir  use we can a d v an ce  fu r th e r  
to w a rd  th e  successful diagnosis of ce rta in  ren a l diseases.
D r. Z o ltán  Z s e b ü k ,  B u d ap est V III .  Ü llő i ú t 78., H u n g a ry .
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In  o b ste tr ic  a n d  gynaecologic p rac tice  p ro b lem s connected  w ith  su rg ic a l 
or m ed ical diseases o f th e  k idn ey s o ften  a rise . In  some cases c e r ta in  o b s te tr ic  
or g e n ita l co n d itions m u st be d iffe re n tia te d  fro m  ren a l disease, w h e re a s  in  
o th e rs  p reg n an cy , e x tra g e n ita l disease an d  re n a l  dysfunction  o ccu r side  b y  
side an d  we have  to  decide w h a t shou ld  be  done  f irs t. In  som e in s ta n c e s  it  
m u s t be d e te rm in ed  w h e th e r th e  presence o f  som e ren a l disease c o n tra in d ic a te s  
a c e r ta in  gynaecological o r o b s te tr ic a l in te rv e n tio n .
In  th is  sh o rt p a p e r it  is im possib le  to  p re se n t a com plete lis t o f  th e  p ro b ­
lem s arising  in  connec tion  w ith  ren a l d iseases in  o bste tric  p rac tice .
O w ing to  th e ir  im p o rtan ce  an d  sig n ifican ce  we m ention  th e  in f la m m a to ry  
an d  tu b ercu lo u s  a ffec tions o f th e  k id n ey s, n ep h ro lith ia s is  and th e  d is tu rb a n c e s  
in  re n a l fu n c tio n  due to  d ev e lo p m en ta l m a lfo rm atio n s . The s ig n if ican ce  of 
th e se  co n d itions v a rie s , dep en d in g  on th e  fa c t t h a t  th e  gynaecologist e n c o u n te rs  
th e m  in  con n ec tio n  w ith  g en ita l d isease, d u r in g  pregnancy  or a t  d e liv e ry . 
A  d e ta iled  discussion o f th e  d iagnosis an d  d iffe ren tia l diagnosis o f  th e s e  co n ­
d itio n s , th e ir  effects on th e  changes o f g e n ita l o rgans or on p a th o lo g ic a l p re g ­
n a n c y  m ay  m erit a t te n tio n . I t  o u g h t to  be an a ly zed  how, in th e  k n o w led g e  of 
th e  ach iev em en ts  o f m odern  ren a l re sea rch , th e  obste tric ian  m a y  ju d g e  th e  
re n a l cond itio n  on h a n d , an d  how  he can  dec ide  w hether it  has a n y  in flu e n c e  
u p o n  th e  tr e a tm e n t or o p e ra tio n  p lan n ed .
W e ascribe g re a t s ign ificance to  th e  p ro b le m  of renal lesions o f te n  o c c u rr­
in g  in  co n ju n c tio n  w ith  g en ita l m a lig n an c ies , irrespec tive  of th e  f a c t  t h a t  th e  
p a t ie n t  has been o p e ra te d  on or has been  su b je c te d  to  irra d ia tio n s  o n ly . This 
p ro b lem  has been ex ten s iv e ly  d iscussed  in  th e  gynaecological, a n d , e sp ec ia lly  
th e  uro log ical l i te ra tu re . M ost o f such  p a tie n ts  undergo  nam ely  g y n aeco lo g ica l 
o r u ro log ica l t r e a tm e n t a fte r  o p e ra tio n  or a f te r  irrad ia tio n , so t h a t  th e  su rgeon  
w ho has o p e ra ted  on th e m  or th e  ra d io lo g is t w ho has tre a te d  th e m  do es n o t 
ev e n  know  of th e  su b seq u en t c o m p lica tio n s . H av in g  realized th e  im p o r ta n c e  
o f  th is  p rob lem , we have begun  co o p e ra tio n  w ith  th e  urologists an d  o u r  m u tu a l 
w o rk  prom izes in te re s tin g  resu lts .
In  view  o f its  s ign ificance an d  c o n tro v e rs ia l n a tu re , the  p ro b le m  o f  p re ­
e c la m p tic  to x aem ia  w ill be d e a lt w ith  in  m ore  d e ta il. E ven  th is  c a n n o t  m ean
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m o re  th a n  to  t r y  a n d  f in d  the  problem s o f  co m m o n  in te rest for th e  e x p e r t  on 
re n a l  p a tho logy  a n d  th e  o bste tric ian  in  a m a z e  o f  innum erab le  d a ta  fro m  th e  
l i te ra tu re . J u s t  to  a p p ro a c h  th is p rob lem  is a d ifficu lt ta sk . T here is n a m e ly  
n o  ag reem en t as re g a rd s  th e  app ra isa l o f  p reec lam p tic  to x aem ia . T h e re  is 
d isag reem en t also as to  th e  incidence o f  th e  co n d itio n , depend ing  on  w hen  
th e  sym ptom s o b se rv ed  in  th e  second h a lf  o f  p re g n a n c y  are qualified  as th o se  
o f  la te  to x aem ia .
A t our D e p a r tm e n t we consider a c o n d itio n  to  be preeclam ptic  to x a e m ia  
w h en  i t  p resen ts a t  le a s t  one sym ptom  o f th e  t r ia d  hypertension , o ed em a  a n d  
p ro te in u ria . In  th e  p a s t  10 years, in a m a te r ia l  o f 18,000 deliveries we h av e  
o b se rv ed  p reec lam p tic  to x aem ia  in a b o u t 5 p e r  c en t of those cases, in  w h ich  
n e ith e r  the  h is to ry , n o r  th e  tests  p e rfo rm ed  h a d  revealed  an y  d isease  u n ti l  
a ro u n d  th e  tim e  o f la b o u r ,  and  the p re g n a n c y  h a d  ru n  a physio logical course . 
A s opposed to  th is , in  3500 cases, in w hich a n y  k in d  of disease could be d em o n ­
s t r a te d  in d e p e n d e n tly  o f  p regnancy  or d u rin g  p reg n an cy , the  incidence o f  la te  
to x a e m ia  was over 10 p e r  cent.
E xperience h as  sh o w n  th a t  fo llow ing p ro tra c te d  or grave to x a e m ia , 
su c h  changes m ay  d e v e lo p  in  the  function  o f  c e r ta in  organs, w ith  th e  k id n ey s  
am o n g  th em , as w ill m a k e  a com plete r e s t i tu t io n  o f th e ir  function  im p o ssib le .
Z a n g e n m e i s t e r , G i b b s o n , Y o u n g  a n d  m a n y  others have  d e te c te d  
ch ro n ic  n ep hritis  a f te r  to x a e m ia . At our D e p a r tm e n t  C s i l l a g  e t al. fo u n d  th a t  
in  p a tie n ts  who h a d  m e n tio n e d  in  the  h is to ry  re n a l  or vascular d is tu rb a n c e s  
(g lo m eru lo n ep h ritis , p y e lo n ep h ritis , sca rle t fe v e r , hypertension , rh e u m a to id  
a ffec tio n s , endocrine d iso rd e rs , or p reced in g  to x a e m ic  p regnancy), to x a e m ia  
o ccu rred  more o ften  a n d  h a d  a more severe  co u rse  th a n  in  o thers. H a u s e r  
e t  a l. also observed  th e  g rav e  course o f p re e c la m p tic  toxaem ia  in  su b je c ts  
w ith  prev ious ren a l in ju ry .
The g ravest fo rm  o f  la te  toxaem ia, e c la m p s ia , w hich according to  c lin ica l 
ex p erien ce  m ay  m o st o f te n  resu lt in ren a l d isea se  im m ed ia te ly  a fte r  d e liv e ry  
o r la te r ,  is en co u n te red  less and  less f re q u e n tly . N ow  we observe one o r tw o  
cases o f  eclam psia in  e v e ry  tw o  or th ree  y e a rs . T h e  developm ent o f ec lam p sia  
d ep e n d s  on several fa c to rs . These and th e ir  f re q u e n c y  will n o t be d iscussed  
h e re , th e  less so, b ecau se  am ple  evidence p e r ta in in g  to  th em  can be fo u n d  in  
th e  m onograph  on th e  p ro b le m  published in  1959 b y  F e k e t e .
In  th is  c o u n try  a b o u t  95 per cen t o f th e  p re g n a n t wom en are  re g u la ily  
c a re d  for. The m ass sc reen in g s  have a lread y  re d u c e d  th e  incidence o f th e  m ore  
sev e re  or p ro tra c te d  fo rm s  o f  toxaem ia a n d  p la y  a decisive role in  th e  d im i­
n u t io n  o f th e  inc idence  o f  eclam psia. T his p h en o m en o n , to g e th e r w ith  th e  
o rg an ized  care of p re g n a n ts ,  is closely c o rre la te d  w ith  the  changes in  so c ia l 
re la tio n s  and  th e  im p ro v in g  liv ing s ta n d a rd s .
T here  is a g reem en t o f  opinion in t h a t  th e  significance of p re e c la m p tic  
to x a e m ia  can be m e a su re d  in  those effects i t  p ro d u c e s  in  the  m other an d  fo e tu s
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in  th e  f in a l phase o f p re g n a n c y  an d  a t  p a r tu r i t io n , an d  la te r , w hen th e  p a tie n t  
w ith  prev ious p re ec lam p tic  to x aem ia  is u n d e r t r e a tm e n t  for ren a l lesion or som e 
form  o f ren a l d isease , fo r w hich  th e  to x aem ia  is h e ld  to  be responsib le . In  such  
cases i t  is s till a c o n tro v e rs ia l issue w h e th e r, in d e p e n d e n tly  of th e  to x a e m ia , 
th e  k idneys or v a sc u la r  sy stem  h ad  n o t been  a ffec ted  earlie r b y  som e d isease. 
I t  is also q u estio n ab le  w h e th e r th e  diseases m e n tio n e d  in  th e  h is to ry  h ad  no t 
ac ted  as p red isposing  fac to rs  in  th e  genesis o f  th e  severe to x aem ia  ju s t  as well 
as in  th e  d ev e lo p m en t o f th e  ren a l disease b e liev ed  to  be secondary . On th e  
basis o f our c lin ica l ex perience  we do n o t th in k  t h a t  such  a c o n te n tio n  w ould  
be fa r-fe tch ed .
The questio n  em erges, w hether the  sy m p to m s observed  in th e  second  h a lf  
o f p reg n an cy  in  a w om an  w ith  a lread y  e x is te n t re n a l disease in v a ria b ly  m ean  
p reec lam p tic  to x a e m ia , or else a m an ife s ta tio n  o f  th e  ren a l disease u n d e r th e  
effect o f p reg n an cy . In  connection  w ith  th e  a p p ra isa l o f p reec lam p tic  to x aem ia  
som e au th o rs  h av e  an a ly zed  th e  prob lem  as to  w h e th e r in  to x a e m ia , or a t 
fo llow -up we m a y  or m a y  n o t place th e  p r im a ry  ro le  o f th e  ren a l lesion in  th e  
cen tre  o f th e  co n d itio n .
The p rob lem s o u tlin ed  above are m ost in te re s tin g  for th e  gynaeco log ist. 
In  th e  availab le  l i te ra tu re  we have found 59 p ap e rs  on p reec lam p tic  to x aem ia , 
a ll pub lished  la s t y e a r . A lm ost h a lf  of th e m  considers th e  d is tu rb an ce  o f ren a l 
fu n c tio n  to  be in  th e  cen tre  o f the  pa th o lo g ica l e v e n ts . In  m ore th a n  200 re p o rts , 
also pub lished  la s t y e a r , dealing  w ith  th e  p ro b lem  o f la te  to x aem ia  in  connec­
tio n  w ith  o th e r o b s te tr ic  questions, th e  a u th o rs  h a v e  also a t t r ib u te d  a decisive 
sign ificance to  th e  re n a l changes.
W hen an a ly z in g  th e  d a ta  in th e  l i te ra tu re , we fin d  a rem ark ab le  ten d e n c y  
to  classify  in to  th e  u su a l classical en titie s  th e  re n a l in ju ry  observed  in  p re ­
ec lam p tic  to x a e m ia . U ltim a te ly , th is  n ev er succeeds, b u t th is  m a y  ex p la in  
w h y  we find  so m a n y  view s as to  th e  d iag n o stic  c rite r ia , tr e a tm e n t,  an d  even 
th e  te rm in o lo g y  o f p reec lam p tic  to x aem ia , to  m en tio n  only  such  te rm s  as 
physio logical p ro te in u ria  o f p regnancy , p re g n a n c y  k id n ey , th e  v a rio u s  k inds 
o f n e p h ro p a th y , e tc . W hen  try in g  to  f in d  th e  orig in  o f th e  v a rio u s  view s 
u n d erly in g  th ese  te rm s , we m ust go b ack  to  th e  p a s t c en tu ry , to  th e  era  w hen  
th e  nephrogen ic  th e o ry  h a d  dom in a ted  in  th e  v iew s concern ing  th e  p a th ogenesis  
o f la te  to x aem ia . I t  c a n n o t be d o u b ted  th a t  since la te  to x aem ia  has been  know n 
an d  an a ly zed , changes in  th e  com position  o f th e  u rin e , ju s t  as an y  o th e r  fin d in g s 
in d ica tiv e  o f  changes in  ren a l fu n c tio n , m a y  be  accep ted  as c h a ra c te ris tic . 
H ow ever, from  th is  does n o t necessarily  follow  th a t  a ren a l disease observed  
a f te r  p reg n an cy  co m p lica ted  b y  to x aem ia  a n d  p ro d u c in g  sim ilar sy m p to m s is 
a re su lt o f th e  to x a e m ia .
A ccord ing  to  m o d ern  research  concern ing  to x a e m ia , lesion o f  th e  sm all- 
b lood  vessels sh o u ld  be looked upon  as b e ing  th e  p r im a ry  change. T he changes 
in  th e  organs a n d  sy stem s o f organs are se c o n d a ry , and  develop  in  p a r t  as a
10 6 A . K OV Á CS
r e s u l t  o f  th e  changes in  th e  sm all vessels. T h u s , i t  m ay  be s ta te d  t h a t  in  th e  
g ra v e  fo rm s of p reec lam p tic  to x a e m ia  th e  re n a l p a ren ch y m a , to o , is d am ag ed  
a n d , am o n g  o thers, th e  chan g es in  th e  com po sitio n  o f th e  u rine  are  n o t  due  to  
r e n a l  changes, b u t to  chan g es a ffec tin g  th e  v a sc u la r  system .
In  th e  era of th e  n ep h ro g en ic  co n cep tio n , in  1891, S o l o v i o v  a lre a d y  
ca lle d  a t te n tio n  to  th e  fa c t th a t  a t  th e  tim e  changes in  th e  u rine  a re  observed  
d u r in g  p reg n an cy  also ch an g es in  o th e r  o rgans, or in th e  b o d y  as a w hole, 
m a y  be  p re sen t, a t t r ib u t in g  s ign ificance  to  th e  co n d itio n  of th e  n e rv o u s  sy s tem , 
a m o n g  o th e rs . In  th e  lig h t o f  S o l o v i o v ’s s ta te m e n ts  i t  is ju s tif ie d  to  m en tio n  
th e  e n t i ty  re ferred  to  as an  an aem ic  co n d itio n  s im u la tin g  ec lam psia , describ ed  
b y  N o v a k  and  o thers. I t  is n o te w o rth y  th a t  besides nervous, en d o c rin e , re ti-  
c u lo -en d o th e lia l and  re n a l chan g es an aem ia  is asso c ia ted  w ith  e v e ry  case of 
p re e c la m p tic  to x aem ia . O n th e  o th e r h a n d , we h av e  never observed  la te  to x a e ­
m ia  in  w om en reg u la rly  c o n tro lled  from  th e  b eg in n in g  of p reg n an cy  a n d  given 
a n ti-a n a e m ic  tre a tm e n t. S im ila r o b se rv a tio n s  h a v e  been re p o rte d  b y  D u b u i s , 
L a v a n c h y , A sstrs, B a z h d e k o v , K o z l o v s k y , a n d  o thers.
O n th e  basis o f all th e se  i t  m a y  be assum ed  th a t  i t  is co rrec t to  consider 
th e  d is tu rb a n c e  of re n a l fu n c tio n  to  be a s ig n if ic a n t, b u t  n o t p r im a ry  an d  
e s s e n tia l  fea tu re  in  th e  d ev e lo p m e n t, t r e a tm e n t an d  p rev en tio n  of p re ec lam p tic  
to x a e m ia .
T h e  task s  facing  th e  o b s te tr ic ia n  in  th e  p re v e n tio n  o f la te  to x a e m ia  are  
g e n e ra lly  know n and  ac c e p ted . W h en  th e  p re g n a n t w om an  is k e p t u n d e r  s y s te m ­
a tic  c o n tro l from  th e  o n se t o f p re g n a n c y , th e  s lig h te s t to x aem ic  sy m p to m  
c a n  be  d e tec ted  early . A p ro p e r  m ode o f life shou ld  be p rescribed  a n d  en su red  
fo r e v e ry  p reg n an t w o m an . S y s te m a tic  t r e a tm e n t  should  be b e g u n  im m e ­
d ia te ly  on  observ ing  th e  f i r s t  sy m p to m s o f la te  to x aem ia . I t  shou ld  be  d e te r ­
m in e d  in  w h a t cases an d  w hen  d e liv e ry  shou ld  be s ta r te d  in  p re e c la m p tic  
to x a e m ia . B eyond these  ta s k s , w ith  w hich  th e  h e a lth  a d m in is tra tio n  o f th is  
c o u n try  is scoping m ore or less e ffec tive ly , i t  w ou ld  be desirab le  to  co o p e ra te  
m o re  close ly  w ith  th e  re n a l p a th o lo g is ts  in  th e  f ig h t  ag a in st to x a e m ia . T h is 
a p p lie s  to  th e  cases w hen  th e  o b s te tr ic ia n  needs help  in  d ec id ing  w h e th e r  
p re e c la m p tic  to x aem ia  in  a g iven  case is th e  cause o f  th e  ren a l sy m p to m s , or 
e lse , th e  sym ptom s h av e  d ev e lo p ed  on th e  basis  of an  a lre a d y  e x is te n t 
re n a l  d isease . M odern re se a rc h  has a t te m p te d  to  e luc ida te  th is  p ro b lem  
b y  re n a l  b iopsy , an d  th is  p ro ced u re  has lead  to  ce rta in  e x p e rim e n ta l 
re s u lts .  I t  rem ains to  be seen  w hen  such  e ffo rts  w ill be ap p licab le  in  
p ra c tic e .
In  fu tu re  the  sy m p to m a to lo g y  an d  d iagnosis o f  th e  ea rly  p h ase  o f  p re ­
e c la m p tic  to x aem ia  o u g h t to  be s tu d ie d  in  m ore d e ta il. W hen  we sa y  th is , 
we th in k  o f  th e  c ircu m stan ce  th a t  we can  do l i t t le  a t  a tim e  th e  so-called  
c lassic  t r ia d  of la te  to x a e m ia  is a lre a d y  o b se rv ab le , an d  we o u g h t to  m ak e  
e ffo r ts  to  recognize its  e a r ly  fac to rs .
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We should  like to  ca ll th e  a tte n tio n  o f th o se  concerned  w ith  th e  diseases 
o f th e  k idneys to  th e  fac t t h a t  i t  w ould be d esirab le  to  ana lyze  th e  d ev e lo p m en t 
an d  course, as well as e v e ry  in ju ry  in  th e  b a c k g ro u n d  o f th e  diesease, in  such 
re n a l cond itions, as are  tr e a te d  b y  th em  su b se q u e n t to  p reec lam p tic  to x a e m ia , 
besides d e te rm in in g  in  w h a t m easure th e  la t te r  can  be held  responsib le  for 
th e  ren a l disease. I t  is th o u g h t th a t  b y  so do ing  we m ig h t d e te c t a t leas t p re ­
e x is te n t ren a l lesions, or fac to rs  p red isposing  to  re n a l d isease.
F in a lly , in  th e  cases in  w hich  p reec lam p tic  to x a e m ia  alone is to  be m ade 
responsib le  for th e  su b se q u e n t ren a l lesion i t  w ould  be adv isab le  to  call th e  
a tte n tio n  of those  ac tiv e  in  th e  care o f p re g n a n ts  to  th e  view s of th e  ren a l 
p a th o lo g is ts  as to  w h a t o u g h t to  be done.
T his p ap er h ad  th e  aim  of fin d in g  th e  p ro p e r p lace o f re n a l lesions in  th e  
fram ew o rk  of la te  to x a e m ia , in  o rder to  a ss is t to x a e m ia  resea rch . I f  those  
e la b o ra te d  above co n cern in g  th e  o b s te trica l a sp ec ts  of re n a l diseases in  general, 
a n d  to x aem ia  in  p a r tic u la r , have  in itia te d  ideas, th e  p ap e r has se rved  its  
p u rpose .
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R E P O R T S
F U N C T IO N A L , M O R P H O L O G IC A L  A N D  CO RRO SIO N  S T U D IE S  
IN  M A SU G I N E P H R IT IS
B y
P . G ö m ö r i , S .  H . T u , E . S z a l a y  and B. Z o l n a y
E x p e rim e n ta l s tud ies have  rev ea led  t h a t  in  th e  acu te  M asug i n e p h ritis  
o f  th e  r a b b i t  an  oliguric p a t te rn  sim ilar to  t h a t  seen in h u m an  cases develops 
d u r in g  th e  f irs t few days. In  th a t  p h ase  co rrosion  studies do n o t  sh o w  serious 
ch an g es. In  corroded  p re p a ra tio n s  th e  n u m b e r  o f glom erules d ec rea ses  f irs t, 
th e n  slow ly  increases (rep a ra tio n ), th e n  decreases again slow ly. I n  chronic  
M asugi n e p h ritis  th e  corrosion  s tu d ies , in  ag reem en t w ith  th e  fu n c tio n a l  and 
m o rpho log ica l ex am in a tio n s , show  s im ila rly  g rav e  changes o f s im ila r  n a tu re  
as th o se  d em o n strab le  in  m an . In  ch ron ic  ex p erim en ta l n e p h r itis  th e  m ost 
c h a ra c te r is tic  change is th e  fo rm atio n  o f  a g re a t num ber of re c ta  v e ra  a rte rie s , 
as a re su lt o f sh u n ts  in  th e  ju x ta m e d u lla ry  glom erules. These e n su re  in  ex p e ri­
m e n ta l or h u m a n  chronic  n ep h ritis  th e  m a in ten an ce  of tu b u la r  fu n c tio n .
N E W  E X P E R IM E N T A L  D A T A  C O N C E R N IN G  
T H E  D E V E L O P M E N T  O F  N E P H R O P Y E L IT IS
B y
F . RÉNYI-VÁMOS and L . HORVÁTH
A fte r  ex p e rim en ta l in fec tion  o f th e  u r in a ry  b ladder, te s tic le  a n d  sem inal 
vesicle in f la m m a to ry  p h en o m en a , irrev e rs ib le  changes m ay  d e v e lo p  in  the 
k id n e y . In  th e  h aem ato g en ic  d ev e lo p m en t o f  th e  process sign ificance  is ascribed  
to  in f la m m a tio n  of th e  re n a l reg ional ly m p h  nodes due to  c y s t i t is ,  o rch itis 
a n d  sem in a l vesicu litis , th a t  m ay  in te rfe re  w ith  th e  flow of flu id s in  r e n a l  tissue.
п о R E P O R T S
SIG N S OF R E N A L  F A IL U R E  IN  P A T IE N T S  O P E R A T E D  F O R  
D ISEA SES O F  T H E  L IV E R , B IL E  D U C T S  O R  PA N C R EA S
B y
E .  E g e d y , K . S t e k k e r , E .  F ü r e d i  a n d  L. F o n y ó d i
R en a l function  h a s  b e e n  stud ied  before a n d  a f te r  su rgery  in  34 ja u n d ic e d  
p a t ie n ts  suffering fro m  d iseases  of the liver, b ile  d u c t  or pancreas. S y m p to m s 
in d ic a tiv e  of renal fa ilu re  o c c u rre d  in  8 p a tie n ts , 4 o f  w hom  died. I t  is su g g ested  
t h a t  th e  com plications a re  cau sed  by  a su m m a tio n  o f  th e  effects e x e rte d  u p o n  
she  k id n e y  by  th e  ja u n d ic e  a n d  th e  surgical s tre s s . T he shock-like e ffec t w as 
te e n  to  develop d u rin g  a considerab le  fall o f b lo o d  p ressure .
SW EAT E X C R E T IO N  IN  A CU TE R E N A L  D ISEA SE
B y
J .  R é v  a n d  F .  S o l t i
S w eat excretion  a n d  th e  am o u n ts  of К  an d  N a  in  se a t have been e x a m in e d  
in  23 p a tie n ts  su ffering  f ro m  b ila te ra l a cu te  g lom eru lo n ep h ritis  or p y e lo ­
n e p h r i t is .  Sw eat was co lle c te d  b y  m eans of th e  r u b b e r  glove m ethod  from  b o th  
p a lm s . Seven p a tien ts  w ith  a c u te  nephritis  re c o v e red  w hile a t  the  D e p a r tm e n t 
a n d  in  these  cases th e  te s t s  w ere rep ea ted  a f te r  reco v e ry . 13. sub jec ts  w ith  
n o rm a l c ircu lation  a n d  w i th  c ircu la to ry  fa ilu re  w ere  used as the  co n tro ls .
I n  th e  p a tien ts  w ith  b i la te ra l  acute re n a l d isease  th e  volum e o f sw ea t 
a n d  th e  К  in  sw eat w ere o n ly  sligh tly  increased , a n d  th e  values were c o m p a r­
ab le  w ith  those o b ta in e d  in  th e  ind iv iduals w ith  n o rm a l circu lation . H o w ev er, 
th e  a m o u n t of Na in  sw e a t w as  sign ifican tly  in c re a se d , as com pared w ith  th e  
n o rm a l. According to  p re v io u s  investiga tions in  c a rd ia c  failure the  v o lu m e  
o f s w e a t, th e  am oun t o f  N a , a n d  in  a lesser m e a su re  t h a t  of K , are decreased  
s ig n if ic a n tly . A fter re c o v e ry  fro m  nephritis  th e  v o lu m e  of sw eat was s lig h tly  
d e c re a se d , there  was p ra c t ic a l ly  no change in  К  o u tp u t ,  w hereas the N a co n ­
te n t ,  t h a t  had been m u c h  h ig h e r  th a n  the n o rm a l a t  th e  peak  of th e  illness, 
s ig n if ic a n tly  d im in ished . O p p o site  changes w ere fo u n d  in  th e  urine.
T h e  significance o f  th e  changes in  sw ea t e x c re tio n  in  b ila te ra l re n a l 
d isease  h as  been an a ly zed .
R E P O R T S Ш
R E N A L  IN J U R Y  D U E  TO  p -N -O X Y P IIE N Y L G L Y C IN E
B y
B . N . L i, T . K e m é n y  and J .  Sós
The com pound  p -N -o x y p h en y lg ly c in e  (PO G ) in h ib its  th e  u ti l iz a tio n  o f 
ty ro s in e  in  th e  o rgan ism . B y  its  a d m in is tra tio n  we could in fluence  th y ro id  
fu n c tio n , and  especially  th e  syn th esis  of th y ro g lo b u lin .
C onsidering th a t  besides th e  th y ro id  th e  k idneys con ta in  ty ro s in e  in  
th e  la rg es t q u a n titie s , o u r in v es tig a tio n s  h av e  been  ex ten d ed  to  re n a l fu n c tio n . 
In tra p e r ito n e a l a d m in is tra tio n  of from  30 to  50 m g/100 g PO G  d a ily  h as  been 
found  to  d im in ish  th e  c o n c e n tra tin g  pow er w ith o u t affecting  th e  d ilu tin g  a c tiv ­
i ty .  U rin a ry  p ro te in  o u tp u t  increased  to  a b o u t six  tim es th e  n o rm a l. T he 
b lood  N P N  level re m a in e d  n o rm al. A fter 2 or 3 d ay s  blood p ressu re  su d d e n ly  
rose, reach ed  th e  p eak  o f  150 m m  H g on th e  10 th  d a y , to  rem ain  a t  t h a t  level 
th ro u g h o u t. H isto log ica l e x a m in a tio n  rev ea led  ch a rac te ris tic  c re scen t-sh ap ed  
s tru c tu re s  as th e  e x tra c a p illa ry  ex u d a te  h a d  d isp laced  th e  g lo m eru la r loops 
la te ra lly . O f the  tu b u le s  i t  w as f irs t  of all th e  p r im a ry  and  seco n d a ry  ones o f 
th e  c o rtex  th a t  e x h ib ite d  deg en era tiv e  changes.
The resu lts  o b ta in e d  suggest th a t  ty ro s in e  is essen tia l for n o rm a l ren a l 
fu n c tio n , and  th e  in h ib itio n  o f its  u tiliz a tio n  leads to  fu n c tiona l a n d  m o rp h o ­
logical changes in  th e  k id n e y .
N E R V O U S FA C T O R S IN  E X P E R IM E N T A L  U R A E M IA
B y
I . D É si, M. A n t a l  a n d  I. F e h é r , a n d  G. S i m o n
E lec trodes were b u il t  in to  d ifferen t a rea s  o f th e  cerebral c o r te x  an d  su b ­
c o rte x  in ca ts . The ch an g es in  cereb ral a c t iv i ty  a f te r  b ila te ra l n e p h re c to m y  
h av e  been s tu d ied  b y  e le c tro en cep h a lo g rap h y  u n ti l  d ea th .
W hen th e  genera l co n d itio n  d e te rio ra ted  an d  b o d y  te m p e ra tu re  d ec reased , 
E E G  changes of in c rea s in g  sev e rity  ap p e a re d . T he f irs t in th e  su b c o rte x , 
th e n  in  th e  co rtex . In  sp o n tan eo u s  a c tiv ity  h ig h , slow tox ic  w aves ap p e a re d  
to  d o m in a te  th e  p a t te rn  a f te r  a tim e . A t f ir s t  in  response to  s tim u la tio n  o f th e  
re tic u la r  fo rm atio n , th e n  also sp o n tan eo u sly , seizures were d ev e lo p ed . W ith  
th e  increase  o f to x aem ia  th e  w aves becam e slow er and  slower, th e  response  
to  s tim u la tio n  d im in ished  th e n  ceased, and  som e m in u tes  before d e a th  co m p le te  
e lec trica l silence re su lte d .
In v es tig a tio n s  in to  th e  p a th o m ech an ism  rev ea led  a s ig n ifican t increase  
o f  cap illa ry  p e rm e a b ility  a n d  cerebral oedem a.
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In  th e  second p a r t  o f  th e  ex perim en ts s im ila r  E E G  changes, in crease  of 
c a p illa ry  p e rm eab ility  a n d  ce reb ra l oedem a w ere  induced  b y  th e  in jec tio n  of 
u ra e m ia  to x in  p re p a re d  fro m  th e  blood o f u ra e m ic  h u m an  p a tie n ts  a n d  of 
n ep h rec to m ized  dogs.
I t  is suggested  t h a t  fo r  som e of th e  n e rv o u s  com plications o f  u raem ia  
p a r t ly  th e  cerebral o ed em a  a n d  p a r tly  th e  u ra e m ia  to x in  alw ays d e m o n s tra b le  
in  th e  uraem ic b lood  a n d  cerebrosp inal f lu id  a re  responsib le . T he to x in  is 
su p p o se d  to  have a su b c o r tic a l site  of ac tio n .
E N Z Y M E  A C T IV IT Y  CH A N G ES IN  T H E  RAT F O L L O W IN G  
U N IL A T E R A L  N E P H R E C T O M Y  A N D  P A R T IA L  H E P A T E C T O M Y
B y
M .  T É N Y I
I t  has been fo u n d  in  r a t s  su b jec ted  to  p a r t ia l  h ep a te c to m y  a n d  u n ila te ra  
n e p h re c to m y  th a t
1. a fte r e ith e r  in te rv e n tio n  the g lu ta m ic  ac id -oxalacetic  a c id - tra n s ­
am in ase  (GOT) an d  a ld o lase  (h ep a tec to m y ), a n d  th e  GOT an d  so rb it-d eh y d ro - 
g enase  (SD H ) ac tiv itie s  (n ep h rec to m y ) of th e  se ru m  increased  in  co n n ec tio n  
w ith  reg en era tio n  a n d  h y p e r tro p h y , re sp ec tiv e ly ,
2. th e  increase in  G O T a c tiv ity  is s lig h te r  a f te r  n e p h re c to m y  th a n  in 
th e  course of liver re g e n e ra tio n ,
3. in  th e  h e p a te c to m iz ed  anim als th e  m o s t sign ifican t increase  o f serum  
G O T an d  aldolase a c t iv i ty  o ccu rred  in  th e  2 -g lobu lin  frac tio n , w hereas fo llow ing 
u n ila te ra l  n ep h rec to m y  th e  increase  of th e  G O T a n d  S D H  ac tiv itie s  w as fo u n d  
in  th e  a-g lobulin  fra c tio n . In  th e  u n tre a te d  a n im a ls  th e  h ighest a c t iv i ty  was 
fo u n d  in  th e  /l-g lobulin  fra c tio n .
R E N A L  C H A N G E S CA U SED  B Y  S E R O T O N IN  
IN  T H E  R A B B IT  A N D  R A T
B y
E . B e r e g i , I . F ö l d e s , D. J a n k o v i c s  a n d  L. C s ö t ö r t ö k
In  response to  ch ro n ic  sero ton in  t r e a tm e n t  (3 to  5 m g/kg, d a ily ) p a tc h y  
isch aem ia  of th e  re n a l c o r te x , in d ica tive  of a c o n s tr ic tio n  of th e  a ffe ren t vessels, 
dev e lo p s in  ra ts  an d  r a b b i ts .  Besides th e  tu b u la r  changes g lo m eru la r ones, 
to o , develop ; p ro te in  a p p e a rs  in  Bow m ans c ap su le , th e  b asem en t m em b ran e  
o f  th e  g lom eru lar loops in c reases  in  th ick n ess . I f  ch ron ic  se ro to n in  t r e a tm e n t  
fo llow s sen sitisa tio n  w ith  ho rse  serum  an d  is asso c ia ted  w ith  b a th in g  th e
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an im als in  cold w a te r , th e  changes described  in c rea se  in  severity  s lig h tly  in  
th e  r a b b it  an d  m a rk e d ly  in  th e  ra t .  T hus, like  in  th e  case of o th e r se ro to n in  
effects, species d ifferences shou ld  be ta k e n  in to  co n sid e ra tio n .
S IG N IF IC A N C E  IN  P R E G N A N C Y  O F  P R E V IO U S  N E P H R IT IS
B y
J . E r n e s z t
T he n o rm al o rg an ism  to le ra te s  th e  s tress o f  p re g n a n c y  w ith o u t p a th o lo g ­
ical changes. In  p reec lam p tic  toxaem ia  we o fte n  f in d  evidence of n e p h r it is  
in  the p a t ie n t ’s h is to ry . I t  is com m only k n o w n  t h a t  in  th e  d e te r io ra tio n  o f 
ren a l fu n c tio n  h aem o d y n am ic  changes p lay  th e  m o s t im p o rta n t ro le . I n  la te  
to x aem ia  o f p re g n a n c y  th e  co n trac tio n  of re n a l  b lo o d  vessels is re g u la te d  b y  
th e  h y p e rten s io n  an d  ch ro n ic  cerebral h y p o x ia . A cco rd ing  to  our o b se rv a tio n s , 
la te  to x aem ia  o f p re g n a n c y  is liable to  develop  in  p a tie n ts  w ith  p rev ious re n a l 
d isease, th o u g h  d u rin g  p reg n an cy  the  ren a l fu n c tio n  te s ts  yield no rm al re su lts . 
E x a c t d iffe ren tia l d iagnosis has a v ita l im p o rta n c e  in  th e  cases of ren a l d isease 
develop ing  d u rin g  p re g n a n c y . In  adu lts  nephrosis  o fte n  overm asks th e  oedem a- 
to u s-a lb u m in u ric  p h ase  o f  g lom eru lonephritis . T h e  sy m p to m s of acu te  n e p h r it is  
m ay  o ften  be m is tak en  for those  of th e  co n g ested  k id n ey  occurring  in  h e a r t  
fa ilu re . F o r th is  reaso n  a t te n tio n  should be fo cu ssed  on d ifferen tia l d iagnosis  
and  th e  occurrence o f  n e p h ritis  in th e  h is to ry .
J U V E N IL E  N E P H R O N O P H T H IS IS
B y
F .  L á n c o s
A  ty p e  o f le th a l nephrosclerosis show ing th e  sy m p to m s of p rim ary  tu b u la r  
insu ffic iency , o ccu rrin g  exclusively  in ch ildhood  a n d  show ing som etim es fa m il­
ia l m assing  w as d esc rib ed  b y  F a n c o n i . In  th e  9 cases th u s  far re p o r te d  th e  
d iagnosis w as e s ta b lish e d  a lm o st exclusively  a t  a u to p sy .
T he p re se n t case h a d  been  diagnosed d u r in g  life an d  diagnosis w as co n ­
firm ed  b y  re n a l b io p sy . T he p a tie n t has b een  u n d e r  our o b se rv a tio n  since 
2 y ears . T he p a re n ts  are  re la tiv es , th e  p a te rn a l g ra n d fa th e r  and th e  m a te rn a l  
g ra n d -g ra n d m o th e r h a v in g  been b ro th e r a n d  s is te r . T here were sev e ra l cases 
o f  ad ren o g en ita l sy n d ro m e  a n d  epilepsy in  th e  fa m ily . The p a tie n t a t  th e  age 
o f tw o years  w as a d m itte d  to  a h osp ita l b ecau se  o f  po lyu ria  and  p o ly d ip s ia . 
D iabetes in sip idus w as d iagnosed  and  p o s te rio r  p i tu i ta ry  e x tra c t w as a d m in ­
is te re d  w ith o u t b e n e fit. T he  child was a d m itte d  to  our D e p a rtm e n t a t  th e
8  A c ta  M cdica S u p p le m e n tu m  X I X .
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age  o f  5 y e a rs ; she was th e n  severe ly  a n a e m ic , underw eigh t a n d  lag g in g  in  
g ro w th . T h e  only  p a th o lo g ica l u r in a ry  ch an g e  found  were tra c e s  o f  a lb u m in . 
T h e  B P N  level was s ig n if ican tly  in c reased , endogeneous c rea tin in e  c learance  
w as  a  f ra c tio n  of th e  n o rm a l, c o n c e n tra tin g  pow er was poor. T h e  low  serum  
c a lc iu m , a n d  h igh  serum  p h o sp h o ru s  v a lu es , acidosis, as well as th e  in c reas in g  
o s te o p o ro s is , were in d ic a tiv e  of re n a l fa ilu re . B lood pressure re m a in e d  n o im a l 
th r o u g h o u t  th e  tw o y ears  o f  o b se rv a tio n , w h ich  is ch a rac te ris tic  o f  th e  sy n ­
d ro m e . T o  ru le ou t o th e r ty p e s  o f nep h ro sc le ro sis , am ino acid e x c re tio n  te s ts  
h a v e  b e e n  m ade, b u t  th e  re su lts  o b ta in e d  w ere norm al. L ikew ise, u ro log ica l 
e x a m in a tio n s  y ielded n o rm a l re su lts .
T h e  diagnosis o f n e p h ro n o p h th is is  w as confirm ed  b y  th e  re n a l  b iopsy  
re v e a lin g  tu b u la r  an d  g lo m eru la r d e s tru c tio n  an d  a seco n d ary  in c rea se  o f 
c o n n e c tiv e  tissue . E lec tro n m ic ro sco p y  sh ow ed  th ick en in g  of th e  b a se m e n t 
m e m b ra n e , poor d iffe re n tia tio n  an d  low m ito ch o n d riu m  co n ten t o f  th e  tu b u la r  
cells.
B y  chron ic  n o rte slo ste ro n e  t r e a tm e n t  osteoporosis, w eakness a n d  fa tig a ­
b i l i ty  w ere  fav o u rab ly  in flu en ced  an d  th e  progression  of th e  d isease  was 
s lo w ed  dow n .
P R O G N O S IS  O F  W IL M S ’ TU M O U R
B y
Z .  E r d ő s , E .  C s e r h á t i  a n d  I . H i t t n e r
24 cases of W ilm s’ tu m o u r  t r e a te d  d u rin g  th e  p as t 10 years a re  a n a ly z e d . 
As c o m p a re d  w ith  th e  1/2 p e r cen t incidence fo r a d u lts , in  ch ildhood  20 p e r  cen t 
o f  th e  tu m o u rs  are ren a l in  o rig in . T re a tm e n t shou ld  consist o f su rg e ry  w ith o u t 
d e la y , fo llow ed b y  p o s to p e ra tiv e  X -ra y  ir ra d ia tio n . In  cases w h ere  th e  size 
o f  th e  tu m o u r  form ed an  ob stac le  to  re m o v a l in  toto p reo p era tiv e  ir ra d ia tio n  
w as a p p lie d . In  70 p er cen t o f th e  cases ra d ic a l su rgery  was p e rfo rm e d , in  15 
p e r  c e n t  o n ly  p a r t  o f th e  tu m o u r  could  be re se c te d , and  in 15 per c e n t e x p lo r­
a t iv e  la p a ra to m y  could be p e rfo rm ed  only . T h e  tw o year su rv iv a l r a te  was 
50 p e r  c e n t. No decisive im p ro v e m e n t o f th e  prognosis could be a sc e r ta in ed  
in  th e  m a te r ia l  s tu d ied .
I n  th e  case of W ilm s’ tu m o u r  th e  classic ru les of prognosis are  s till  v a lid : 
e a r ly  d iag n o sis , gentle m e th o d s  o f  e x a m in a tio n , rad ica l o p e ra tio n , lig a tio n  
o f  b lo o d  vessels in  in ta c t  tissu e  a n d  p o s to p e ra tiv e  irrad ia tio n .
R E P O R T S 115
F O L L O W -U P  S T U D IE S  IN  P A T IE N T S  R E C O V E R E D  
FR O M  A C U TE U R A E M IA
B y
G .  G á l , A. N é m e t h  a n d  S. F a z e k a s
T he fo llow ing conclusions h av e  been reach ed .
F o llow ing  tu b u la r  ren a l lesion th e  re s to ra tio n  o f ren a l fu n c tio n  m a y  be 
ex p ec ted  w ith in  one year.
A fte r  th e  a c tu a l ren a l disease is over, th e  p a tie n t  should  be s p a re d  lead  
a c o n v a le sc e n t’s life for 3 to  6 m o n th s ; th e  tim e  o f resum ing  w o rk  sh o u ld  
he d e te rm in e d  on th e  basis of re n a l fu n c tio n  te s ts , neurological a n d  o p h th a l-  
m ological ex am in a tio n s . One y e a r la te r  n e ith e r  p reg n an cy  no r su rg e ry  seem  
invo lve m ore  risks th a n  in  o th e r su b jec ts .
T he sequelae  to  th e  nervous an d  ce reb ra l changes associated  w ith  u raem ic  
to x aem ia  p e rs is t for severa l years in  m ost p a tie n ts .
S tre p to m y c in  tre a tm e n t o u g h t to  be av o id ed  in  th e  o lig u ric -an u ric  
phase.
A P P R A IS A L  O F  R E N A L  R E G U L A T IO N  ON T H E  B A SIS
O F  E L E C T R O L Y T E  E X C R E T IO N  IN  B A N A L  IN F E C T IO U S  
D ISE A SE S D U R IN G  U N R E S T R IC T E D  F L U ID  IN T A K E  
A N D  D U R IN G  T H E  C O N C E N T R A T IO N  E X P E R IM E N T
B y
M. G a l a m b o s
In  12 girl p a tie n ts  be tw een  6 an d  12 y ea rs  o f  age, free from  re n a l  d isease , 
serum  an d  u r in a ry  e lec tro ly tes h av e  been s tu d ie d  in  th e  acu te  stag e  o f  sc a rle t 
fever. As a co n tro l, th e  sam e ex am in a tio n s  w ere carried  ou t in  10 n o rm a l 
h e a lth y  ch ild ren  of th e  sam e age, before a n d  d u rin g  th e  c o n c e n tra tio n  e x p e r i­
m en t.
In  th e  p a tie n ts  th e  serum  sod ium , ch lo ride  an d  po tassium  levels s ig n if i­
c a n tly  in c rea sed , an d  th e  b ica rb o n a te  level decreased  d u ring  th e  e x p e r im e n t, 
w hile u r in a ry  ex cre tio n  o f sod ium , ch loride a n d  T A  g rea tly  d im in ish ed . D u rin g  
the  c o n c e n tra tio n  ex p e rim en t th e  m ean  u r in a ry  d e lta  value ex ceed ed  on ly  
s lig h tly  th e  in itia l one, in  h a lf  o f th e  cases th e  d e lta  was u n ch an g ed , o r even  
d ecreased , w hereas urine  o u tp u t in creased , a sign ind ica tiv e  of fo rced  o sm otic  
d iu resis . N one o f these changes could  be n o te d  in  a n y  of th e  co n tro ls .
8 *
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T H E  S IG N IF IC A N C E  O F IN T IM A L  M U C O P O L Y S A C C H A R ID E S  
IN  L IP ID  D E P O S IT IO N
By
S .  G e r ő , J .  G e r g e l y , T . D é v é n y i , L. J a k a b ,
L .  K o c s a r , J .  S z é k e l y  a n d  S .  V i r á g
T h e sign ificance o f in tim a i m uco p o ly sacch arid es  (M PS) in  th e  process 
o f  a th e ro m a to u s  p laq u e  fo rm a tio n  has been  s tu d ie d  by  th e  iso tope tech n iq u e . 
I n  th e  a o r ta  of ra b b its  w ith  cholesterol a th e ro sc le ro s is  th e  S35 u p ta k e  b y  th e  
M P S  iso la ted  from  th e  v a sc u la r  wall w as m u c h  h ig h er th a n  in  th e  co n tro ls . 
T h is  in d ica te s  th a t  th e  su lp h a te d  MPS o f th e  a o r ta  is increased.
S tud ies of th e  M PS iso la ted  from  th e  in t im a  of a th ero sc le ro tic  h u m a n  
a o r ta  h av e  show n th a t  one group of th ese  fo rm ed  a specific com plex  w ith  
th e  b e ta  lipop ro te in  an d  fib rinogen  frac tio n s  o f  th e  plasm a.
I n  fu r th e r  in v e s tig a tio n s  it  was e x a m in e d  how  th e  h u m an  in tim a i M PS 
in f lu e n c e  th e  ao rtic  lip o ly tic  a c tiv ity  in  d iffe re n t species. I t  has been  show n 
t h a t  in  p ro p o rtio n  to  th e  increase in  th e ir  c o n c e n tra tio n  th e  in tim a i M PS 
in h ib i t  th e  lipo ly tic  a c t iv i ty  of th e  a o rta  in  th e  ra b b i t ,  r a t  and  dog a like . The 
in h ib i to ry  ac tiv itie s  o f ch o n d ro itin  su lp h a te  a n d  hy a lu ro n ic  acid w ere w eak er 
t h a n  th a t  of th e  m ix tu re  o f in tim a i M PS.
T h e  ab ility  o f in t im a i MPS to  link  u p  w ith  b e ta  lipop ro te in  an d  f ib r in o ­
g e n , as well as th e ir  in h ib ito ry  action  on lip o ly s is , m a y  be co rre la ted  w ith  th e ir  
m a c ro a n io n ic  p ro p e rty .
I t  is su rm ised  th a t  th e  deposition  of lip id s  m a y  be in itia te d  b y  su ch  ch em ­
ica l a n d /o r  ph y sico ch em ica l changes in  th e  com p o sitio n  of in tim a i M PS, as, 
on  th e  one h an d , m ak e  i t  possible th a t  M P S -b e ta  lipo p ro te in  com plexes be 
fo rm e d , and , on th e  o th e r , in h ib it the  lip o ly tic  a c tiv ity  of th e  v a sc u la r  w all 
p ro p e r . B o th  processes m a y  be links in th e  fo rm a tio n  of a th e ro m a to u s  p laq u es.
M U L T IP L E  S C L E R O S IS  
A N D  D IS S E M IN A T E D  E N C E P H A L O M Y E L IT IS
By
A. J u b a
T h e m orpho log ica l changes in d ic a tiv e  o f  an  in v o lv em en t o f neuro- 
a lle rg ic  m echan ism s, f i r s t  o f  all th a t  of “ se ro u s tissu e  im b ib itio n ”  h a v e  been  
s tu d ie d  in  a few cases o f ce reb ra l d ém y é lin isa tio n  (acu te  fla re -up  o f m u ltip le  
sc le ro sis , su b acu te  S ch ild e r’s disease). A lth o u g h  m ark ed  serous tissu e  im b ib i­
t io n  w as visible a ro u n d  m a n y  of th e  fresh  foci in  th e  case o f acu te  e x a c e rb a tio n
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o f m u ltip le  sclerosis, in  th e  sm allest in itia l d ém y é lin isa tio n s  only m icro -m acro- 
g lial reac tio n  was d em o n strab le . S im ilar ch an g es w ere found  in  th e  ea rlie s t 
foci o f  S ch ilder’s disease ; th u s , the  p resen t cases d id  n o t confirm  th a t  n eu ro -a lle r- 
gic m echan ism s w ould  p la y  a role of genera l sign ificance .
IN T E R M E D IN  E F F E C T  O F IM P L A N T E D  F IS H  P IT U IT A R Y  
IN  CASES O F P IG M E N T  D E G E N E R A T IO N
By
E . K u b á n y i
A new  m a te r ia l an d  a new  tech n iq u e  o f  h e te ro tra n sp la n ta tio n  a re  d e ­
sc rib ed . The m a te ria l is th e  hypophysis o f osseous fishes rem oved u n d e r  a sep tic  
co n d itio n s and  s to red  b y  deep-freezing. T he te c h n iq u e  is th a t  of g o n ad o tro p ic  
s tim u la tio n , i.e. a h o rm o n a l effect a tta in a b le  th ro u g h  “ h y p o p h ilisa tio n ” . The 
id ea  w as suggested  b y  th e  resu lts  of c o m p a ra tiv e  stud ies of th e  h is to lo g y  of 
b o n y  fish . In  th a t  species, as in  th e  low est v e r te b ra te s , th e  in te rm e d ia te  p a r t  
o f  th e  p i tu i ta ry  re p re se n ts  th e  h ighest p e rc e n ta g e  am ong all a n im a ls . T he 
g ro u p  o f m elanophore  cells regu la tes th e  a c t iv i ty  b y  w hich th e  fish  can  change 
co lo u r, u n d e r th e  c o n tro l o f th e  so-called p ig m e n ta ry  effector. I t  w as on g rounds 
o f  th is  fac t th a t  th e  a u th o r  has tried  to  u tiliz e  th e  effect of th e  h o rm o n e  in te r ­
m ed in . A b rie f a cco u n t is given of the  re su lts  ach iev ed  up  to  now . I t  is a lre a d y  
possib le  to  produce  com m ercia lly  lyo p h ily ized  fish  hypophysis p re p a ra tio n s  
o f  fu ll a c tiv ity . E x p erien ce  has show n t h a t  th e  p itu ita ry  effect w as m ost 
m a rk e d  w hen th e  fish  w ere spaw ning. G o n ad o tro p ic  stim u la tio n  w as effec ted  
b y  tre a t in g  th e  fish  w ith  p itu ita ry  em ulsion  p re p a re d  from  o th e r fish . B y  fish  
h y p o p h y sis  t i t r a t io n  in  ad renalin ized  frogs i t  h as  been show n th a t  b y  h y p o ­
p h ilisa tio n  th e  in te rm e d in  a c tiv ity  of th e  f ish  hypo p h y sis  could be increased  
b y  40 p e r cen t. A n acco u n t is given of th e  exp erien ce  o b ta in ed  in  th e  p a tie n t  
m a te r ia l  o f fou r o p h th a lm o log ica l d e p a r tm e n ts  an d  four genera l h o sp ita ls .
T R A N S IT O R Y  R E T IN A L  R E S P O N S E  TO  P IT U IT A R Y  
IM P L A N T A T IO N  IN  CASES O F  R E T IN IT IS  PIG M E N T O SA
B y
A. K a h á n
C onsidering th a t  th e  m elanocyte  s t im u la tin g  horm one (M SH) p ro d u c in g  
in te rm e d ia ry  lobe is ex ten siv e  in  fish , a n d  neogenesis o f v isual p ig m en ts  is 
en h an ced  b y  M SH , th e  effect o ff ish  p i tu i ta ry  im p la n te d  accord ing  to  K ubány i,. 
b y  ad m in is te rin g  in tra g lu te a lly  0.25 g m a te r ia l  s to red  b y  deep freez ing  has-
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b e e n  s tu d ie d . O f 22 im p la n ta tio n s  15 caused  a n  am elio ra tion  o f r e t in a l  fu n c t 
t io n s , b e g in n in g  on the  f if th  a n d  v an ish in g  on th e  tw e n tie th  d ay . T h e  effec- 
c o n s is te d  in
a )  am elio re tio n  o f ro d  th re sh o ld s , a m o u n tin g  to  2.0 log ju/u L am b , 
in  4 ca se s ;
b )  in  3 cases, th e  e x tin g u ish e d  E R G  gave place to  a n e g a tiv e  w ave 
o f  250  /uY
c )  re p e a te d  im p la n ta tio n  a f te r  th e  e ffec t h a d  ceased, re leased  th e  sam e 
re sp o n se .
Im p la n ta t io n  of ca lf p i tu i ta r y  was fo u n d  to  be less effective. I t  h a s  b een  
c o n c lu d e d  th a t  th e  response w as due to  M SH  a n d  n o t to  A C TH , su g g estin g  
th e  p o s s ib il i ty  th a t  b y  in je c tin g  p u re  M SH th e  a c t iv i ty  of p h o to re c e p to rs  m a y  
be ra is e d .
D IA G N O ST IC  L A P A R O S C O P Y  
IN  G O N A D A L D IS T U R R A N C E S  O F  T H E  FE M A L E
B y
M .  C s i l l a g  a n d  K . M o r ó c z
T h e  h a z a rd s  of lap a ro sco p y  are  so m u ch  less th a n  those o f e x p lo ra tiv e  
la p a ro to m y  th a t  th e  in d ica tio n  fo r th e  fo rm er in te rv e n tio n  can  be ac c e p ted  
m u ch  m o re  o ften  th a n  for th e  la t te r .  L ap a ro sco p y  is in d ica ted  b y  e v e ry  e n d o ­
c rin o lo g ica l case in  gynaecology  w hen  th e  m e th o d  o f feasib ility  o f t r e a tm e n t  
d ep e n d s  on  th e  in tra a b d o m in a l fin d in g .
T h u s , am o n g  th e  g ynaeco log ical en d o crin e  d isorders la p a ro sc o p y  is 
in d ic a te d  b y  th e  following co n d itio n s . 1. H y p e rtr ic h o s is , especially  w h en  th e  
o v a ry  is  p a lp a b ly  en larged , to  d iffe re n tia te  th e  cond ition  from  S te in —  
L e v e n th a l’s syndrom e. 2. P r im a ry  or la s tin g  a m e n o rrh e a , to  d e te rm in e  w h e th ­
er th e r e  is o v a ry  or u te ru s  in  th e  o rgan ism  a n d  how  well deve loped  i t  is. 
3. R e c u r r e n t  dysm enorrlioea o v er longer periods o f tim e , to  d e te rm in e  w h e th e r  
th e re  is p e rs is tin g  follicle, h y p e rp la s ia  or tu m o u r  in  th e  ovary .
A m o n g  76 p a tien ts  w itch  co m p la in ts  like th o se  m en tioned  above 37 d is ­
p la y e d  c h a n g e s  f irs t  of a ll in  th e  ovaries t h a t  ex p la in ed  th e  d is tu rb a n c e s . 
L a p a ro sc o p y  w ill yield valu ab le  in fo rm a tio n  as to  th e  tru e  n a tu re  of th e  p a th o ­
log ical c o n d itio n  especially  w h en  p receded  b y  ca re fu l endocrino logical e x a m ­
in a tio n s .
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R E S T O R A T IO N  O F  F L U ID
A N D  E L E C T R O L Y T E  R A LA N C E IN  IN T E S T IN A L  O B ST R U C T IO N
B y
I .  K ö v e s  a n d  E .  K e l e m e n
A fter d iscussing th e  p a tho log ica l changes fo llow ing  o b stru c tio n  o f  th e  
sm all in te s tin e , th e  le th a l  fac to rs  are su m m arized  as follows: 1. d is ten s io n ;
2. d is tu rb an ces  o f  th e  f lu id  an d  e lectro ly te  b a la n c e  a n d  o f the  blood d e p o ts ;
3. p e r ito n itis ; an d  4. a b so rp tio n  of toxic su b s ta n c e s .
O b stru c tio n  a t  th e  beg in n in g  of th e  sm a ll in te s tin e  is to  be s h a rp ly  
d iffe re n tia te d  from  th a t  a t  th e  te rm in a l p a r t .  I n  h ig h  o b stru c tio n  d e h y d ra tio n  
a n d  d is tu rb an ces  o f e le c tro ly te  m etabolism  d ev e lo p  ra p id ly  and  th e  acco m ­
p a n y in g  m etabo lic  a lkalosis  p lay s an im p o r ta n t  ro le . In  low o b s tru c tio n  th e  
s ign ificance  of m e tab o lic  acidosis p red o m in a tes .
T he p ro p er schedu le  o f tre a tm e n t m a y  be  o u tlin ed  as follows. G astric  
su c tio n  should  be s ta r te d  w ith o u t delay  an d  a lso  a d rip  infusion o f a n  1 in  
1 m ix tu re  o f physio log ica l saline and  sucrose c o n ta in in g  50 to  80 m E q  o f K , 
th e n  o f 500 ml w hole b lood  and  250 to  500 m l o f  p lasm a. The in fused  flu id  
sh o u ld  be su p p lem en ted  w ith  th e  electro ly tes n e c e ssa ry  for res to rin g  ac id -b ase  
b a lan ce . The m a x im u m  a m o u n t ad m in is te red  sh o u ld  be 3000 m l. F u r th e r  
t r e a tm e n t  should  d ep en d  on  th e  resu lts o f r e p e a te d  ionogram s c irc u la tin g  
b lood  an d  p lasm a v o lum e, h aem a to c rit, u r in a n a ly s is , N P N , and  th e  co n d itio n  
o f  th e  c ircu la tio n . I t  is em phasized  th a t  besides c a re fu l observation  th e  selec­
t io n  o f th e  p ro p er tim e  fo r su rg ery  is of p a ra m o u n t im p o rtan ce .
D U O D E N A L  O SM O R E G U L A T IO N  IN  T H E  RAT
B y
F. G e l e n c s é r , T . G á t i , J . H i d e g  and L . S e l m e c i
In tra d u o d e n a l in je c tio n  o f distilled w a te r  h a s  been found s ig n if ican tly  
to  increase  th e  se v e rity  o f  th e  m ucosal changes in d u c e d  b y  the  S hay  o p e ra tio n . 
H y p e rto n ic  so lu tions (2.7 p e r cen t or 5.4 p e r c e n t N aC l, or 1.24 per c e n t LiCl) 
co m p le te ly  p re v e n te d  th e  developm ent o f u lce r. In  th e  anim als t r e a te d  w ith  
N aC l so lu tion  th e  v alues fo r secretion , p H  a n d  to ta l  a c id ity  were n o t d iffe re n t 
from  th e  con tro l ones, w hile in  the  case o f  L iC l th e  p H  sh ifted  to w a rd s  th e  
n e u tra l  and  to ta l  a c id ity  decreased  s ig n ifican tly . O n th e  basis of th e  re su lts  
i t  is surm ised  th a t  a d u o d e n a l osm oregu lation  p ro te c tin g  the  m ucosa is a c tiv e  
in  th e  r a t .
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M Y C O B A C T E R IO SIS . C L IN IC A L  A N D  E X P E R IM E N T A L  
DATA C O N C E R N IN G  T H E  S IG N IFIC A N C E  
OF T H E  M Y C O B A C T E R IU M  V A R IA N T S A R IS IN G  
IN  T H E  O R G A N ISM
B y
M. L á n y i
M ycobacteriosis is a c lin ica l co n cep tio n . I t  m eans th a t  in  th e  o rgan ism  
w e c a n  f in d  m yco b ac te ria  w h ich  d iffer in  fu n d a m e n ta l b io log ica l p ro p e rtie s  
e q u a lly  fro m  th e  classic fo rm s o f  M y co b ac te riu m  tubercu losis a n d  th e  sap rc- 
p h y te s .  T h ree  form s o f th e  co n d itio n  can  be  d istingu ished , 1. e x c re tio n  of 
a t t e n u a te d  b ac te ria  w ith  w eak  v iru len ce , b u t  n o rm al grow th  fo llow ing  p ro ­
lo n g e d  IN H  tre a tm e n t. 2. P rim a r ily  resistant b ac te ria  are e x c re te d . T h is is 
o b se rv a b le  in  in d iv id u a ls  su ffe rin g  fro m  tu b e rcu lo s is  for a v e ry  lo n g  tim e , 
n e v e r  su b je c te d  to  a n tib a c te r ia l  t r e a tm e n t  a n d  in  w hom  exogenous re s is ta n t 
in fe c tio n  can  be ru led  o u t. O n th e  basis  o f c lin ica l observations i t  is assu m ed  
t h a t  in  su ch  cases v a r ia n ts  p ro d u ced  in  th e  course of p ro lo n g ed  p a ra s itic  
sy m b io s is  increase in  n u m b e r. 3. In  th e  th ird  fo rm  atypical b a c te r ia  n o t  p a th o ­
g en ic  fo r  anim als an d  show ing  p ecu lia r p ro p e rtie s  on cu ltiv a tio n  a re  e x c re te d . 
S u ch  v a r ia n ts  could n o t be p ro d u ced  e x p e rim e n ta lly  and w ere iso la te d  ex c lu ­
s iv e ly  f ro m  patho log ica l m a te r ia l. The in te rn a l  m ilieu  of the  o rg an ism  is re sp o n ­
sib le  fo r  th e ir  arisal.
T h e  m ycobacteriosis o b serv ed  in  p neum olog ica l p rac tice  is th o u g h t  to  
be a consequence  of tu b e rcu lo s is  an d  a p h en o m en o n  associated  w ith  th e  decline 
o f  tu b e rc u lo s is  incidence.
ESTIMATION OF THE pH OF BLOOD IN THE DIAGNOSIS 
OF THE DISTURBANCES OF ACID-BASE BALANCE
B y
D. B o d a  a n d  L. M u r á n y i
In  m o d ern  clinical p ra c tic e , for th e  c o rre c t diagnosis o f ac id -b ase  d is tu r ­
b a n c e s  i t  is essen tia l to  d e te rm in e  th e  p H  o f b lo o d , alongside th e  te s ts  fo r  o th e r  
fa c to r s ,  f i r s t  o f all th e  m e tab o lic  co m p o n en ts .
T h e  p H  of a su ita b ly  p re - tre a te d  b lood  sam ple  will su p p ly  in fo rm a tio n  
as to  th e  o th e r  factors en su rin g  th e  ac id -b ase  ba lan ce , for ex am p le  a f te r  one 
b u b b lin g  th ro u g h  w ith  o x ygen  o f  40 m m  H g /m  p C 0 3 th e  s ta n d a rd  b ic a rb o n a te  
v a lu e , a n d  a fte r  bubb lin g  th ro u g h  w ith  tw o  gaseous m ix tu res o f  k n o w n  com -
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p osition , th e  o th e r fac to rs , b ica rb o n a te  and  C 0 2 te n s io n  m ay  be d e te rm in e d . 
E v a lu a tio n  is m ade co n sid e rab ly  easier b y  th e  n o m o g ram  recom m ended  b y  
th e  a u th o rs .
C L IN IC A L  A N D  L A B O R A T O R Y  M E TH O D S 
O F E X A M IN A T IO N  AS G E R IA T R IC A L  TESTS
B y
Z .  D é n e s
One o f founders an d  m aste rs  o f g e r ia try  as a b ran ch  o f sciences w as 
S á n d o r  K o r á n y i ,  w ho saw  th e  essence o f age in g  in  a narrow ing  dow n o f th e  
o rg an ism ’s a d a p ta tiv e  c a p a c ity .
C linical an d  la b o ra to ry  te s ts  are described  su ita b le  for th e  c o n tro l o f  th e  
p re v e n tiv e  and  th e ra p e u tic  m e th o d s aim ed a t slow ing  dow n th e  ra te  o f  age in g  
an d  fo r th e  c h a ra c te r isa tio n  o f old age.
1. M easu rem en t o f v i ta l  c ap ac ity .
2. D iscussion o f c e r ta in  fea tu res  o f th e  d iffe re n tia l blood c o u n t, w ith  
special reference to  th e  aniso  leucocytes an d  sh ru n k e n  e ry th ro cy te s .
3. S tud ies o f th e  enzym e perox idase.
A H U M O R A L  SIG N  IN D IC A T IV E  O F  H Y P E R S P L E N IS M
B y
E .  K e l e m e n , F . D o c t o r , D .  L e h o c z k y , I .  C s e r h á t i  a n d  K .  R á k
U nlike th e  se rum  o f n o rm a l sub jec ts  an d  p a tie n ts  suffering  from  d is tu r b ­
ances o f cy topo iesis, a single in trav en o u s  in je c tio n  o f 0.2 m l o f th e  se ru m  
from  hyp ersp len ic  su b jec ts  o ften  increases in  m ice th e  n u m b er o f th e  c irc u la tin g  
n eu tro p h ilic  g ran u lo cy tes  an d  th ro m b o cy tes  in  2 to  5 d ay s. In so far as th is  te s t  
can  be used  as an  in d ic a to r , i t  m ay  be assu m ed  th a t  hypersp len ic  g ran u lo - 
an d  th ro m b o c y to p e n ia  arises n o t as a re su lt o f  a la c k  o f a stim ulus ta k in g  p a r t  
in  reg u la tio n .
T H E  E F F E C T S  O F T H Y M E C T O M Y  A N D  T H Y M IC  S U B ST IT U T IO N  
U P O N  E X P E R IM E N T A L  A R T H R IT IS
B y
G. C s a b a , M. B o d o k y  a n d  I .  B e r n á d
In  earlie r ex p e rim en ts  i t  has been show n th a t  th y m ec to m y  a g g ra v a te s  
th e  course o f e x p e rim e n ta l a r th r it is  in th e  r a t .  W h en  th y m ecto m ized  an im als  
are  t r e a te d  w ith  co rtisone , in s te a d  of re liev ing  a r th r i t is  th is  t re a tm e n t m ak es
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i t  g ra v e r  and  gangrene dev e lo p s in  th e  p aw . T h u s , in  such cases th e  a n tip h lo ­
g is tic  ac tio n  of co rtisone  seem s to  he e x e r te d  th ro u g h  th e  th y m u s , in a sm u ch  
as th e  horm one w ould  m obilize  in  th e  th y m u s  m u copo lysaccharides o f th e  
h e p a r in  ty p e , th a t  a n ta g o n iz e  a ldosterone  a n d  h is tam in e , an d  i t  is in  th is  w ay  
t h a t  in fla m m a tio n  w ould  be  re lieved . In  th e  absence of th e  th y m u s  th e  p a ra ­
d o x ic a l effect of co rtiso n e  becom es m an ife s t.
S ta r tin g  ou t from  th e se  o b se rv a tio n s, em b ry o n ic  trach ea  has b een  im p la n t­
ed  in to  th e  spleen o f  a d u l t  ra ts . The g ra f t  in  th e  spleen gave rise  to  cysts 
s im ila r  to  th y m ic  cy s ts  a n d  p ro duc ing  la rg e  q u a n titie s  of P A S -p o sitiv e  su b ­
s ta n c e . T h is PA S -positive su b stan ce  a p p e a rs  in  th e  th y m ic  cy s ts , to o , and 
c o n s ti tu te s  the  p recu rso r o f  acid  m u co p o ly sacch arid es . T hus, b y  m ean s of 
t r a c h e a l  tra n s p la n ta tio n  a  m orpho log ica l m o d e l o f th y m ic  c y s ts  can  be 
c re a te d .
T h e  p resen t e x p e rim e n ts  have  show n  th a t  th e  m o rpho log ica l m odel 
co u ld  rep ro d u ce  th y m ic  fu n c tio n , inso far as th e  tra n s p la n ta tio n  in to  th y m e c to - 
m iz e d  an im als of such  an  “ a r tif ic ia l th y m u s ”  re su lte d  in  th e  h ea lin g  o f  a r th r it is  
a n d  th e  parad o x ica l re sp o n se  to  cortisone d id  n o t ap p ear. B y  se ru m  h ep a rin  
d e te rm in a tio n s  i t  has b een  p ro v ed  th a t  i t  is in  fa c t th ro u g h  th e  h e p a r in  m ech a­
n ism  t h a t  the  th y m u s  in te rfe re s  w ith  th e  process of in fla m m a tio n , because 
c o rtiso n e  tre a tm e n t is a cco m p an ied  b y  an  e le v a tio n  of th e  serum  h e p a r in  level. 
I t  is p o in te d  ou t th a t  th e  a d re n a l- th y m u s  a n ta g o n ism  exists f ir s t  o f a ll be tw een  
th e  m in era loco rtico ids a n d  th e  th y m u s , w h ereas  cortisone has a re g u la tiv e  
a c t iv i ty ,  in  the  f irs t p lace .
B IL IA R Y  A CID  C O N C E N T R A T IO N  
IN  B L O O D  SE R U M  IN  D IA B E T E S
B y
Z .  A s z ó d i  a n d  J .  Z o m b o r y
T h e  experim en ts c a rr ie d  o u t in  re c e n t y e a rs  have  c o n tr ib u te d  m a n y  d a ta  
as to  th e  syn thesis o f a n d  th e  in te rre la tio n s  b e tw een  th e  com pounds o f  s te ran e  
s t r u c tu r e .  These re su lts  h a v e  in d u ced  us to  co llec t clin ical m a te ria l fo r s tu d y in g  
th e  co rre la tio n s  b e tw een  cho leste ro l an d  b ilia ry  acids and  to  s tu d y  s te ran e  
m e ta b o lism  in such p a tie n ts .
T o  fac ilita te  co m p ariso n , th e  n o rm a l b il ia ry  acid level in  b lo o d  h a d  to  
be d e te rm in e d , because th e  p e rta in in g  d a ta  in  th e  lite ra tu re  v a ry  o v er an  
e x tr e m e ly  wide range . T h e  d a ta  for c h o le s te ro l are  unequ ivocal.
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A fte r h av in g  developed  re liab le  m e th o d s  fo r th e  iso la tion , p u r if ic a tio n  
a n d  flu o ro m e tric  d e te rm in a tio n  o f b ilia ry  ac id s , th e  no rm al b ilia ry  a c id  level 
in  se ru m  was d e te rm in ed  in  su ch  cases, in  w h ich  no  e lev a ted  levels w ere  like ly  
to  occur. The m ean  n o rm a l level w as found  to  be 0.37 m g p er 100 m l in  63 
te s ts  in  25 p a tie n ts .
U n d e r n o rm a l co n d itio n s , s te ran e  s tru c tu re  syn thesis , m e ta b o lism  and  
e x c re tio n  are re g u la te d  b y  fac to rs  in  th e  liv e r an d  serum , som e o f w h ich  are 
a lre a d y  know n. U n d e r p a th o lo g ica l co n d itio n s, how ever, th is  b a lan ce  becom es 
u p se t. In  diseases a sso c ia ted  w ith  b ilia ry  o b s tru c tio n  th e  levels o f  b iliru b in  
a n d  b ilia ry  acids increase  in  se ru m , an d  also  th e  cho lestero l lev e l is o ften  
e le v a te d .
In  69 cases o f ja u n d ic e  due  to  v a rio u s cond itions (ep idem ic h e p a ti t is ,  
liv e r  c irrhosis , ch o le lith iasis , can cer of th e  h e a d  o f pan creas , c a n c e r  o f  gall 
b la d d e r  an d  liver) th e  226 te s ts  m ade show ed e lev a ted  levels in v a r ia b ly , w ith  
th e  m ean  increase a m o u n tin g  to  fivefo ld  th e  n o rm a l value. In  th e  sam e  cases 
th e  b iliru b in  level was in creased  e igh tfo ld .
T h ere  a re , how ever, d iseases, f ir s t  o f  a ll m etabo lic  d iso rd e rs , in  w hich  
th e  b ilia ry  acid  an d  ch o leste ro l levels w ere in creased  w ith o u t b i l ia ry  o b s tru c ­
tio n . In  th e  serum  o f d iab e tic s  n am ely  th e  level of b ilia ry  acids w as s ig n if i­
c a n tly  e lev a ted . To o b ta in  d e ta ile d  d a ta , 213 te s ts  for b ilia ry  ac id , c h o le s te ro l 
a n d  su g a r in  b lood  w ere m ade in  79 cases o f  d iab e tes .
In  d iab e tes  th e  b ilia ry  ac id  c o n c e n tra tio n  in  blood serum  w as fo u n d  to  
a m o u n t to  3 to  4 tim es th e  n o rm a l level. T he increase  was th e  g re a te r  th e  m ore 
severe w as th e  d iab e te s . T he b ilia ry  acid  level in  th e  serum  in  d ia b e tic s  tr e a te d  
w ith  d ie t and  o ra l a n tid ia b e tic s  w as 10.2 p e r  c e n t, th a t  o f th e  in s u lin - tre a te d  
ones 45.2 p er cen t h ig h er th a n  th a t  o f d iab e tic s  t r e a te d  w ith  d ie t a lo n e . I t  seem s 
t h a t  o ra l a n tid ia b e tic  (su lp h a n y l ca rb am id e) p re p a ra tio n s  an d  in su lin  in flu en ce  
d iffe re n tly  th e  co m p lica ted  s te ro id  m e tab o lism  of th e  d iab e tic  in d iv id u a l.
I t  is com m on know ledge th a t  in  d iab e te s  th e  serum  c h o le s te ro l leve l is 
e le v a te d  co rrespond ing  to  th e  se v e rity  o f th e  d isease. In  ev e ry  one o f  th e  th ree  
g roups th e  cho lestero l va lu es  w ere e lev a ted . H ow ever, th e  d ifference  in  cho l­
e s te ro l level be tw een  th e  p a tie n ts  t r e a te d  w ith  d ie t alone an d  th o se  t r e a te d  
w ith  o ra l a n tid ia b e tic  d rugs w as m erely  1.9 p e r cen t, an d  th a t  b e tw e e n  th e  
fo rm er an d  th e  in su lin - tre a te d  p a tie n ts  w as 12.9 p er cen t.
T h u s , in  th e  se ru m  o f d iab e tic s  th e  in crease  o f b ilia ry  acid  c o n c e n tra tio n  
is m u ch  g rea te r th a n  th a t  o f  th e  cho leste ro l level. I t  m ay  be a ssu m e d  th a t  
in su lin  a lters  cho leste ro l-b ilia ry  ac id  m e tab o lism  in a fash ion  d iffe re n t from  
th e  a c tio n  of th e  o ra l a n tid ia b e tic  drugs.
E x p e rim e n ts  a re  be ing  ca rried  o u t in  ra b b its  w ith  alloxan  d ia b e te s  to  
e lu c id a te  an d  ex p la in  th e  co rre la tio n s  fo u n d  in  h u m an s.
124 R E P O R T S
P R O T E IN  A B S O R P T IO N  FROM  S U B C U T A N E O U S  T IS S U E  
IN  V EN O U S C O N G E S T IO N  AND IN  H Y P O P R O T E IN A E M IA
By
G . S z a b ó  a n d  Ö .  Z o l t á n
In  th e  dog w ith  e x p e r im e n ta l p e rica rd itis , su b je c te d  to  p lasm ap h eres is , 
th e  loca l abso rp tion  a n d  t r a n s p o r t  th ro u g h  th e  o p en ed  th o rac ic  d u c t o f  su b ­
c u ta n e o u s ly  in jec ted  I 131 w ere  stud ied . I t  h a s  b e e n  found  th a t  in  p e ric a rd itis  
th e  labelled  p ro te in  w as tr a n s p o r te d  a t a s ig n if ic a n tly  fa s te r  th a n  n o rm a l r a te ;  
w h ile  in  norm al an im a ls  5 .72  per cent (S. D . = 4 .2 1 )  o f th e  a m o u n t in je c te d  
is e lim in a ted  th ro u g h  th e  opened  thoracic  d u c t  in  140 m in u tes , th e  co rre ­
sp o n d in g  value in  dogs w ith  pericard itis w as 22 .59  p er cen t (S. D . =  12.65). 
I n  an im als  w ith  in ta c t  ly m p h a tic s  no s ig n if ican t increase  in  th e  ra te  o f  local 
p ro te in  absorp tion  could  b e  observed in p lileb o h y p e rten s io n .
In  acute p la sm a p h e re s is  th e  am ount o f  p ro te in  tra n sp o r te d  aw ay  th ro u g h  
th e  ly m p h a tic s  show ed a s lig h t, n o t s ign ifican t in c rea se  (7.49 per c e n t; S. D . =  
3 .4 7 ); a t  the  sam e t im e , a b so rp tio n  of th e  in je c te d  m a te r ia l was s ig n ifican tly  
in c re a se d . F rom  th e  re s u lts  i t  has been c o n c lu d ed  th a t  in  generalized  p h leb c- 
h y p e rte n s io n  th e  r a te  o f  p ro te in  tra n sp o rt f ro m  th e  connective tissue  is n o t 
s ig n if ic a n tly  increased , b e c a u se , owing to  th e  e le v a tio n  of p ressu re  in  th e  
g re a t  veins, lym ph  flo w  a n d  th e  em pty in g  o f  th e  ly m p h a tic s  are in te rfe re d  
w ith . In  h y p o p ro te in aem ia  p ro te in  abso rp tio n  is acce le ra ted , b u t  th is  is p a r t ly  
d u e  to  th e  fac t th a t  in  t h a t  condition  co n sid e rab le  q u a n titie s  of p ro te in  a re  
a b so rb e d  d irec tly  b y  w a y  o f  th e  blood cap illa rie s .
T H E  E F F E C T  O F  A  D IM IN U T IO N  O F  T H E  E F F E C T IV E  
C IR C U L A T IN G  B L O O D  V OLUM E ON C E R E B R A L  B LO O D  F L O W  
AND C E R E B R A L  VASCULAR R E S IS T A N C E  IN  MAN
By
F . S o l t i , G. S z a b ó , M. I s k u m , A. P é t e r , J .  R év  and K . F ö l d e s y
A ccording to  th e  r e s u lts  ob tained , in  re sp o n se  to  stasis in  th e  low er 
e x tre m itie s  cerebral b lo o d  f lo w  decreases, c e re b ra l v a sc u la r  resistance  increases, 
c e re b ra l a rteriovenous o x y g e n  difference in c reases  a n d  cereb ra l venous p ressu re  
d ec reases . Thus, i t  m a y  b e  assu m ed  th a t  in  th e  d ev e lo p m en t of th e  re n a l an d  
c irc u la to ry  changes a c c o m p a n y in g  the acu te  d im in u tio n  of c ircu la tin g  b lood  
v o lu m e  th e  changes in  c e re b ra l c irculation  h a v e  a role to  p lay .
R E P O R T S 125
E F F E C T  O F H Y P O X IA  ON C E R E B R A L  V E N O U S C IR C U L A T IO N
B y
M. I s k u m , F . S o l t i , I. K o m á r o m i , G . S i m o n y i  and Z. R é f i
A cute  h y p o x ia  has been  found to  be soon  follow ed by  an  in c rease  o f 
v en o u s to n e , an d  la te r  b y  an  e levation  o f c e re b ra l venous pressure a n d  sy s tem ic  
venous p ressu re . T he changes regressed a f te r  h y p o x ia  h ad  ceased. P rev io u s  
a d m in is tra tio n  o f d ib en zy lam in e  p rev en ted  th e  d ev e lo p m en t o f th e  h y p o x ic  
increase  o f venous to n e  an d  venous p ressu re .
A R T IF IC IA L  H IB E R N A T IO N  IN  T H E  P R E V E N T IO N  
O F  P O S T O P E R A T IV E  T H Y R O L A X IC  CRISIS
B y
C. S z T A N K A I  and V . C s E R N O H O R S Z K Y
D uring  th e  p a s t 10 years our D e p a r tm e n t has focussed co n siderab le  
a t te n tio n  on th e  su rg ica l t re a tm e n t o f h y p e rth y ro id ism  and  th e  u n d e rly in g  
path o lo g ic  processes. As a re su lt, t r e a tm e n t h a s  becom e co n sid e rab ly  m ore 
e ffec tive. A m ong th e  m a n y  fac to rs w hich h a v e  c o n tr ib u te d  to  th is , a r tif ic ia l 
h ib e rn a tio n  was one o f th e  m ost im p o r ta n t m e th o d s . I t  p lays a s ig n ifican t role 
in  p reo p e ra tiv e  m a n a g e m e n t, in  th e  p o te n tia t io n  o f an aesth esia  an d  in  th e  
p re v e n tio n  o f p o s to p e ra tiv e  reac tio n s. I t  is co n sid ered  th e  m e th o d  o f choice 
in  th e  case of a th y ro la x ic  crisis, w hen d eco n n ex io n , an d  in  severe cases h y p o ­
th e rm ia  is reco m m en d ed . O f th e  drugs h igh  doses shou ld  be ap p lied , in  o rd e r 
to  m a in ta in  effec tive  levels.
In  th e  cases re q u ir in g  com bined t r e a tm e n t  th e  p ro p er v ita m in s , s te ro id s , 
anabo lics e tc . shou ld  be used as a d ju v a n ts .
I t  is an  im p o r ta n t  p rac tica l ru le t h a t  th e  h ib e rn a te d  p a tie n t  su ffe ring  
from  G rav e’s d isease shou ld  be k ep t u n d e r c o n s ta n t  superv ision  in  th e  em er­
gency  d e p a r tm e n t.
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